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COMPLETION REPORT
OFA/PENNWALT AREA
BLAIR BACKUP PROPERTY
PORT OF TACOMA, WASHINGTON

1.0 INTRODUCTION

Hart Crowser prepared this Blair Backup Property Completion Report
(Report) for the Port of Tacoma (Port) in accordance with the March
21, 1990, Memorandum of Agreement (MOA, 1990) between the
United States Environmental Protection Agency (EPA), the Washington
State Department of Ecology (Ecology), the Puyallup Tribe of Indians
(Tribe), and the Port. The MOA guides the environmental investigation
and any necessary cleanup of six parcels of property to be conveyed to
the Tribe pursuant to the Puyallup Tribe of Indians Settlement Act of
1989 and the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). The 85-acre Blair Backup Property is
one of the six parcels.

The cleanup-related activities of the property were done in accordance
with the Blair Backup Property Analysis of Alternatives (Hart Crowser,
1992) and the Cleanup Plan (Hart Crowser, 1993), except as described
herein. RCI Environmental, Inc. (RCEE) of Kent, Washington,
provided the construction services. Hart Crowser, Inc., of Seattle,
Washington, provided the cleanup-related consulting services to the Port
including construction observation and reporting. The work was
overseen by the Port's on-site representatives.

1.1 Purpose and Scope

Site cleanup activities were guided by the plans and specifications for
contract 710 (Port of Tacoma, 1993), which were based on the Blair
Backup Property Final Cleanup Plan (Hart Crowser, 1993). The
purpose of this report is to describe the cleanup-related construction
activities associated with the Blair Backup Property work. The scope of
this report includes documenting the field activities.
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1.2 Report Organization

This report is organized into thirteen sections including this
introduction. The sections address each cleanup-related site activity for
the Blair Backup Property cleanup. Sections to this report include:

2.0 Background review of the planned cleanups;

3.0 Elements common to all cleanup actions;

4.0 OFA/Pennwalt Area soil/slag material;

5.0 Charcoal briquettes and PAH-contaminated soil;

6.0 Asphalt capped area construction;

7.0 Sandblast grit-contaminated soil;

8.0 Blair Waterway Property slag and drummed material;

9.0 Institutional controls required for the site;

10.0 Inspection of cap, cover, and other systems;

11.0 Agency and Tribe Concurrence

12.0 Certification; and

13.0 References.

Appendices to the report include the following:

+ Appendix A - Photographic Log of the Cleanup;

*• Appendix B - Construction Observation Field Reports;

+ Appendix C - Well Abandonment Logs;

* Appendix D - Drainage System Materials;

* Appendix E - Health and Safety Plan and Daily Logs;
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> Appendix F - New Monitoring Well Logs;

> Appendix G - Grain Size, Proctor, and Field Density Test Results of
Import Soil Material;

* Appendix H - Asphalt Cap System;

* Appendix I - Footing and Pavement Design Calculations;

* Appendix J - Operation and Maintenance Plan;

* Appendix K - Project Correspondence;

+ Appendix L - Documentation of Concurrence; and

* Appendix M - Post-Closure Groundwater Monitoring and System
Inspection Reports.

2.0 BRIEF SITE BACKGROUND

This section presents a brief background on the Blair Backup Property.
The Final Investigation Report (Hart Crowser, 1992a), Blair Backup
Property Analysis of Alternatives (Hart Crowser, 1992b), and the Final
Cleanup Plan (Hart Crowser, 1993) should be reviewed for more
details.

The Blair Backup Property is an x-shaped parcel about 85 acres in area
as shown on Figure 1. To the north, it is bordered by Taylor Way and
Atochem, to the west by Reichhold Chemicals Inc., to the south by
Alexander Avenue, and to the east by Kaiser Aluminum and Chemical
(see Figure 2). The property lies in the central area of the peninsula
between the Blair and Hylebos Waterways. The property is relatively
flat and was created by filling of tideflat and sediments dredged from
the initial construction of the Blair and Hylebos Waterways. The site is
located in a highly developed, industrial area and is zoned M-3 Heavy
Industry by the City of Tacoma.

For the purposes of discussing environmental issues during the Site
Investigation, Alternatives Analysis, and Cleanup Plan phases of the
project, the property was divided into four areas. These areas as shown
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on Figure 2 are based largely on past land uses, hydrology, and
differences in environmental quality issues. The areas include:

* The Ohio Ferro-Alloy (OFA)/Pennwalt Area, which occupies the
21-acre eastern leg of the property, is the site of the former Ohio
Ferro-Alloy smelter, bounds on a portion of the Atochem (former
Pennwalt Chemical) facility, and is the area for which remedial
action is described in this report;

* The North Site Area, which occupies roughly 11 acres in the
northwestern portion of the property;

* The General/Fill Area, which is the largest portion occupying about
46 acres in the central and southern portion of the property; and

> The Alexander Avenue Strip Area, which occupies a 7-acre
rectangular piece of land between Alexander Avenue and the
Reichhold Chemical facility.

Of the environmental issues identified on the Blair Backup Property
only the slag and charcoal on the OFA/Pennwalt area, and the sandblast
grit-contaminated soil required cleanup alternative evaluation based on
potential human health and environmental concerns. The specific
cleanup needs identified and discussed in the Final Investigation Report
(Hart Crowser, 1992a) included:

> Charcoal and PAH-Contaminated Soil in the OFA/Pennwalt Area,
which posed a potential human health risk associated with future
direct contact exposures to industrial site workers.

> OFA Slag in the OFA/Pennwalt Area Soil, which posed a potential
chrome dust inhalation risk and direct contact risk from soil and
sediment containing arsenic, and concerns with slag participates
being transported off site through drainage ditches.

> Sandblast Grit-Contaminated Soil, which was originally identified
only as a nuisance material and was excavated and stockpiled as a
voluntary cleanup action, but was later incorporated into this
cleanup action because it was found to be more extensive than
anticipated and that disposal was more costly.
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Cleanup alternatives for each of these environmental concerns were
developed and evaluated in the Analysis of Alternatives Report (Hart
Crowser, 1992b). The process followed in the analysis of cleanup
alternatives is consistent with the requirements of the MOA and the
substantive provisions of the CERCLA feasibility study process (EPA,
1988). The analysis of alternatives included:

* Identification of cleanup objectives and development of cleanup
levels for all chemicals identified to pose potential human health or
environmental risk using chemical-specific applicable or relevant and
appropriate requirements (ARARs);

> Development and screening of potential cleanup technologies;

* Formulations of viable alternatives and detailed analysis of those
alternatives as to protection of human health and the environment;
compliance with state and federal standards; short- and long-term
effectiveness; implementability; reduction of toxicity, mobility, or
volume; cost-effectiveness; and compatibility with future site
development; and

> Selection of a preferred alternative.

Concurrent with the Blair Backup Property investigation and
alternatives analysis, the Blair Waterway Property, located across
Alexander Avenue (see Figure 1), was being evaluated for property
transfer to the Puyallup Tribe. Asarco slag found lining the graving
dock and scattered in the upland area adjacent to the graving dock was
the principal issue identified for cleanup alternative evaluation on the
Blair Waterway Property. The preferred alternative included combining
the cleanup on both the Blair Backup and Blair Waterway properties by
removing and placing the Blair Waterway Property slag in a portion of
the Blair Backup Property with the OFA slag in the OFA/Pennwalt
Area.

Figure 3 graphically illustrates the different elements of the proposed
remedial action. Because both the Blair Waterway and Blair Backup
properties are land settlement properties, adjacent to each other,
consolidation of material from the Blair Waterway property is allowed
under CERCLA's Area of Contamination Policy.
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Based on the Alternatives Analysis, the preferred remedial actions on
the OFA/Pennwalt Area of the Blair Backup Property included the
following:

> Clearing and grubbing the eastern 17 acres of the OFA/Pennwalt
Area (the Site) by removing vegetation and large debris.

>• Grading the entire 17 acres sloping the Site at 0.5 percent toward a
central ditch.

*• Excavating approximately 4,100 cubic yards (cy) of charcoal
briquette-laden soil from the Site and backfilling the excavation.

* Placing the 14,600 cy of Blair Waterway Property slag/soil and 850
cy of sandblast grit-contaminated soil on a 7-acre portion of the Site.
This material would be placed on a 6-inch buffer of sand and gravel.
The material would then be covered with a 6-inch thickness of
crushed rock base course, 3 inches of asphalt with a central paving
fabric, and topped with 8 inches of crushed rock wearing course.

+ Covering the remaining 10 acres of the Site not covered by the
asphalt cap with 2 feet of sand and gravel.

Below, the recommended cleanup actions are discussed.

2.1 Recommended Cleanup Alternative for the OFA/Pennwalt Area Slag/Soil

The recommended alternative for the OFA slag/soil was to grade and
cover the Site outside of the asphalt capped portion with two feet of
sand and gravel.

First the Site would be graded to achieve a more uniform elevation and
to improve site drainage. Earth moving equipment would cut material
from the Site's west side. This cut material would be placed and
compacted in the low areas of the Site's central and eastern end.
Grading would also entail developing a ditch system to promote runoff
and to prevent run-on to the area. Finally a 2-foot-thick sand and
gravel cap would be placed and compacted over the Site outside of the
asphalt capped portion. Therefore, the entire 17 acres would either be
covered with 2 feet of sand and gravel cover or the asphalt cap.
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Institutional controls would consist of restrictions on use of
groundwater, requirements for health and safety provisions for
subsurface work, maintenance of the cover, industrial zoning, and
notification requirements.

2.2 Recommended Cleanup Alternative for the Charcoal Briquettes IPAH-Contaminated
Soil

The preferred alternative for the PAH-contaminated soil was to
overexcavate and dispose of the charcoal briquettes, backfill the
excavation with structural fill. The charcoal briquette-contaminated soil
was exempted from the Washington State Dangerous Waste
Regulations, Chapter 173-303 WAC (Hart Crowser, 1992c). The
majority of the PAH-contaminated soil area would then be covered by
the asphalt cap. The remaining portions would be covered by the sand
and gravel cover.

This alternative would consist of overexcavating the charcoal briquettes
with a backhoe. Staging of overexcavated soil would be required to
allow water to drain. The briquettes would be hauled off site after they
drain using either rail cars or trucks. The material would be disposed
of at an approved landfill.

The majority of the PAH-contaminated soil area would then be covered
by the asphalt cap. The remaining portions would be covered by the
sand and gravel cover.

2.3 Recommended Cleanup Alternative for the Sandblast Grit-Contaminated Soil

The recommended alternative for the sandblast grit-contaminated soil
was to securely place the material beneath the asphalt-capped portion
in the OFA/Pennwalt Area. The material would be moved to the
OFA/Pennwalt Area prior to March 18, 1993.

The stockpiled sandblast grit-contaminated soil would be hauled to the
OFA/Pennwalt Area. A minimum six-inch buffer of imported sand and
gravel would be placed prior to the placement of the sandblast
grit-contaminated soil. The sandblast grit-contaminated soil would then
be placed and compacted in lifts with the Blair Waterway Property slag.
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A pavement section would then be placed on the grit/soil to help
minimize surface water infiltration. The pavement section would consist
of six inches of crushed rock base course overlain by 3 inches of asphalt
with a central paving fabric. The cap would be covered with 8 inches of
crushed rock wearing course.

The existing excavations for the grit removal would be backfilled and
regraded for positive drainage.

Institutional controls would consist of restrictions on use of
groundwater, requirements for health and safety provisions for
subsurface work, industrial zoning, and notification requirements.

2.4 Recommended Cleanup Alternative for the Graving Dock and Upland Area Slag

This recommended alternative consisted of excavating and hauling the
slag and ditch sediments from the Blair Waterway Property and placing
the material in a 7-acre asphalt-capped portion of the OFA/Pennwalt
Area of the Blair Backup Property. Remediation activities for the Blair
Waterway Property are described in the Blair Waterway Cleanup Plan
(Landau, 1992).

Trucks would be used to haul the slag and ditch sediments. A minimum
6-inch thickness of clean, well-graded sand and gravel would be placed
over the prepared subgrade. The slag soil and ditch sediments would
then be placed in lifts with the sandblast grit-contaminated soil. A
pavement section would then be placed on the grit/soil to help minimize
surface water infiltration. The pavement section would consist of six
inches of crushed rock base course overlain by 3 inches of asphalt with
a central paving fabric. The cap would be covered with 8 inches of
crushed rock wearing course.

Institutional controls would consist of restrictions on use of
groundwater, requirements for health and safety provisions for
subsurface work, industrial zoning, and notification requirements.
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3.0 ELEMENTS COMMON TO ALL CLEANUP ACTIONS

3.1 Well Abandonment

Seven wells were abandoned per the original contract. The seven wells
(EPA-8I, EPA-9S, HC-11S, EPA-7S, EPA-6I, H£15S, and IJC-15I)
were abandoned in accordance with Chapter 173-160-560 WAC. We
understand that the Contractor submitted the proper forms to Ecology
after abandonment. Twenty-one additional monitoring wells were
abandoned as an add-on to the original contract. The wells (HC-1S,
HC-2I, HC-2S, HC-3I, HC-3S, HC-6I, HC-6S, HC-7S, HC-8S, HC-9S,
HC-10I, HC-13I, HC-13S, HC-14I, HC-14S, HC-17I, HC-17S, HC-18S,
HC-21S, HC-24S, and HC-25S) were located on the Blair Backup
Property outside of the 17-acre contract area.

Soil Sampling Service, a subconsultant to RCIE, abandoned the wells.
Soil Sampling Service tremied "enviroplug" grout slurry to the bottoms
of the wells until the well casings were completely filled.

See Field Report Nos. 28 and 40 in Appendix B for description of the
abandonment procedure. Appendix C contains the well abandonment
logs and the locations of the former wells.

33, Site Preparation

Site preparation included clearing and grubbing and hauling of debris
off site for disposal. Clearing and grubbing was completed using
bulldozers, a backhoe, and dump trucks. The dozer stacked wood
debris in piles and the backhoe loaded the debris into dump trucks for
off-site disposal. The small building near Taylor Way was demolished
using the backhoe. The material was also loaded into dump trucks for
disposal.

The site preparation work was done before the main contracted work
under a separate contract. Woodworth Construction of Tacoma,
Washington, completed this phase of the work.

See Field Reports Nos. 1 through 18 in Appendix B for description of
the site preparation work.

Page 9



Hart Crowser
J-2350-24

3.3 Site Grading

Site grading included excavating, backfilling, and grading the on-site
material. The site was graded at a 0.5 percent slope toward a central
ditch. The ditch flowed from the west edge of the site to the east.
Near Taylor Way the ditch changed direction to the southeast to an
existing culvert. The contractor used a combination of equipment for
grading including scrapers, dozers, and a grader.

The entire site was graded per plans except the PAH-area, which was
graded later. The eastern area was also graded steeper than the 0.5
percent slope to make the cut and fill balance work. This area ended
up having slightly lower elevations along the ditch. As discussed later
the lower areas along the ditch and within the capped area needed
additional buffer to raise the finished elevation above 15.5 feet.

Figure 4 illustrates the softer subgrade areas where either quarry spalls
or a separation geosynthetic were placed to stabilize the subgrade. An
Amoco Style 2006 woven separation geosynthetic was used in some
areas below the buffer. Quarry spalls were per 9-13.6 of the
Washington Department of Transportation 1991 Standard
Specifications.

The majority of the site grading work was also done before the main
contracted work under a separate contract. Woodworth Construction of
Tacoma, Washington, completed this phase of the work.

See Photo No. 1 in Appendix A for illustration of the site grading work.
See Field Reports Nos. 1 through 18 in Appendix B for description of
the site grading work.

3.4 Overall Site Drainage

Site drainage consists of the following (see Figure 5):

* Seven manholes and two catch basins drain the surface water.

* 24-inch-diameter corrugated metal pipe (CMP) starting at invert
elevation 14.89 feet (MLLW) at MH#7 and sloping to an invert
elevation of 10.28 feet at MH#1 drains the manholes.
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> Six-inch-diameter perforated pipe installed at an invert elevation of
16.0 feet (immediately on the asphalt cap) connected from MH#3
to MH#4 to MH#5 and up to MH#7, but not connected to MH#6
or MH#7 drains any water that accumulates within the 8-inch-thick
wearing coarse above the asphalt cap.

* Six-inch-diameter perforated pipe installed at an invert elevation of
14.5 feet connected from MH#2 to MH#3 and up to MH#5, but
not connected to MH#4 or MH#5, drains any water that rises near
the slag. This feature is a safety factor since high groundwater level
is not expected to rise above elevation 15 feet.

> Red Valve Tideflex check valves (tide gates) were installed at
MH#1 and MH#2 to control backflow at high tide.

Variations from the CUP and Plans and Specifications that occurred
during construction include:

»• The tide gates installed at MH#1 and MH#2.

* The changed CMP slope between manholes. Use of an incorrect
datum at the existing CMP below Taylor Way had the invert
elevation 7 feet lower than it actually was. This was why the
redesign was required. With the new invert elevations and CMP
slope the system will become a pressure conduit during the 25-year
design storm.

See Photo Nos. 2 and 3 in Appendix A for illustration of the drainage
system. See Field Reports Nos. 26 through 32, 45, 62, 63, and 65 in
Appendix B for description of the drainage system installation.
Appendix D presents descriptions of the materials used for the drainage
system. See the March 18 and 24, 1993, correspondence from Hart
Crowser to EPA and the March 18, April 14, and April 21, 1993,
correspondence from EPA to the Port in Appendix K for discussions
and approvals of the drainage system modifications.

3.5 Health and Safety Procedures

RCDE retained an industrial hygienist to develop a site-specific safety
plan. According to RCIE all workers at the site had completed 40
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hours of safety and health instruction specified in WAC 296-62-3040
and the site-specific health and safety training program.

RCIE coordinated the work to limit, as much as practicable, the
exposure of equipment to contaminated soil to limit the need for
equipment decontamination. When decontamination was required a dry
decontamination was completed. This entailed driving trucks on racks
and brushing off material from tires, sides, etc. The only time a washed
decontamination was completed was after charcoal briquette excavation.
The equipment was washed with high pressure water within the PAH
area.

RCIE controlled dust by continuously wetting the subgrade when it
became dry.

Decontamination procedures are discussed in several of the Field
Reports of Appendix B. Appendix E contains the Health and Safety
Plan and Daily Logs for the project.

3.6 Groundwater Monitoring

Five new monitoring wells were installed to replace the seven
abandoned wells, designated EPA-7SR, EPA-9SR, EPA-11SR,
HC-15SR, and HC-26S, as shown on Figure 6. Appendix F contains the
well logs of the five wells. Appendix A of the CUP describes the
OFA/Pennwalt Area Groundwater Compliance Program. In general,
the groundwater compliance program will consist of comparing baseline
OFA/Pennwalt Area groundwater quality data to post-placement
groundwater quality results. Appendix M contains the post closure
groundwater monitoring reports.

4.0 OFA/PENNWALT AREA SOIL/SLAG MATERIAL

4.1 Demolition of Wood Shack and Railway

The wood shack located in the northeast corner of the site was
demolished during site preparation using a backhoe. Prior to
demolition work, asbestos-containing material was removed by the Port.
The debris from the shack was loaded in dump trucks for off-site
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disposal. This work was conducted under a separate contract. Field
Report No. 2 in Appendix B describes the wood shack demolition.

The railway located along the northern edge of the site was demolished
by RCIE's subcontractor Salm Construction Company. Field Report
Nos. 93 and 94 in Appendix B describe the railway demolition.

43, Sand and Gravel Cover Construction

A two-foot sand and gravel cap was constructed over the OFA slag/soil
portion of the site that is not within the asphalt-capped 7 acres. This
area covered roughly 10 acres. Figure 6 shows the sand and gravel cap
location. Details G-2 of Figure 7 and G-4 of Figure 8 illustrate the as-
built section of the sand and gravel cover.

The sand and gravel material was typically placed in roughly 1-foot-thick
lifts and compacted with a smooth vibratory drum roller. RCIE
typically used a Sakai 91D vibratory drum roller.

See Photo Nos. 4 and 5 in Appendix A for illustration of the sand and
gravel cover placement. Sand and gravel cover placement is discussed
in different field reports in Appendix B, although report Nos. 19
through 36 do discuss a majority of its placement. Appendix G presents
the grain size, proctor, and in-place density results pertaining to the
sand and gravel cover (Tests C-l through C-21 and density tests DT-1,
DT-7, DT-9, DT-10, DT-14, DT-18, DT-20, DT-28, DT-30, DT-33,
DT-35, DT-53, DT-3, DT-6, DT-17, DT-19, DT-22, DT-23, DT-25,
DT-29, DT-32, DT-34, DT-58, DT-54, DT-102, and DT-103). Appendix
I contains the plate load test data on the sand and gravel cover
material.

5.0 CHARCOAL BRIQUETTES AND PAH-CONTAMINATED SOIL

The PAH-contaminated soil is comprised of two materials: charcoal
briquettes interlayered with sand and gravel fill materials; and soil and
some debris containing cPAH concentrations exceeding the MTCA
cleanup level of 20 mg/kg. The attached sheet drawing titled Areas
Boundary Plan, identifies the area of charcoal briquette-contaminated
soil which was removed and the cPAH-contaminated area existing at the
site. As can be seen on the sheet drawing, the majority of the cPAH-
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contaminated material still on site is located beneath the asphalt cap.
The remaining portions are below the sand and gravel cover.

5.1 Site Preparation

RCIE's surveyor Coates Surveying Service laid out stakes on a 25-foot
grid in the planned excavation areas. Thirteen test pits were then
excavated within the excavation area to better identify the extent of
charcoal briquettes.

RCIE then built a bermed area for temporary storage of the charcoal
briquette-contaminated soil. The bermed area was roughly 200 by 200
feet in dimension. The berms were three feet in height. RCIE then
placed a 10 mil black plastic sheeting over the bottom of the bermed
area. Four inches of sand and gravel buffer were placed over the
plastic sheeting as a drainage layer. In the southeast corner of the site
RCIE constructed a sump, which drained the temporary storage area.

Temporary infiltration ponds, roughly 50 feet by 20 feet in dimension,
were constructed in the northwest corner of the PAH area. The ponds
were 2 feet deep and lined with Polyfelt TS 500 (a non-woven
geotextile). The geotextile allowed direct infiltration of water from the
excavation and stockpile in the ground but retained the soil particles.
The geotextile was later disposed of with the charcoal briquette-
contaminated soil.

Figure 9 illustrates the location of the bermed area and infiltration
ponds.

See Photo Nos. 6 and 7 in Appendix A illustrating site preparation
activities.

5.2 Excavation, Dewatering, Handling, and Backfilling of Charcoal Briquette-Laden
Soil

Excavation was generally started by stripping off a thin section of soil
not containing the charcoal briquette-laden soil. The charcoal
briquette-laden soil was then systematically excavated such that one
portion of the total area was excavated and backfilled followed by
another portion until the entire area was excavated and backfilled.
RCIE used a John Deere JD 490D trackhoe for most excavation. At
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times RCIE had a second trackhoe working. While each area was open
during excavation all side walls and the bottom were observed for the
presence of charcoal briquettes. If briquettes were observed the
excavation was widened or deepened in that direction. This method of
excavation limited the amount of water being removed and reinfiltrated
into the ground. Figure 9 defines the extent and depth of the
excavation required to remove the charcoal briquette-laden soil.

Excavations were backfilled with non-briquette-laden soils removed
during excavation and excess soils graded from the PAH area.

Excavated material was hauled by trucks to the Temporary
Containment Area. Trucks were dry-decontaminated by checking for
and brushing off any soil on the outside of the truck box. Upon
completion of the excavation the stockpiled area was covered with
plastic sheeting, which was secured with sandbags and netting. RCIE
drained the sump daily by pumping to the infiltration pond in the PAH
area.

See Photo Nos. 10 and 11 in Appendix A for illustration of the charcoal
briquette-laden soil excavation. See Field Reports Nos. 40 through 53
in Appendix B for description of the excavation, dewatering, handling,
and backfilling of charcoal briquette-laden soil.

5.3 Disposal of the Charcoal Briquette-Laden Soil

Rabanco delivered railcars to the Blair Backup Property, typically five
cars with two containers on each car. RCIE used Komatsu KL 451
front end loaders to haul material from the stockpile to the rail
containers. The containers were lined with 6 mil visqueen and were
then covered with visqueen when full. The visqueen was tied and
sandbagged. RCIE would recover the Temporary Containment Area at
the end of each day.

The loader removed the briquette soil down to the clean original
ground, removing the plastic sheeting and four inches of drainage
material. Before the loader left the Temporary Containment Area it
would shake the bucket removing any loose material. Spilled soil was
removed from the outside of containers and rail cars prior to covering
soil in containers and returned to the containers.

Page 15



Hart Crowser
J-2350-24

A total of 4,264 tons of charcoal briquette-laden soil were removed
from the site. The soil was hauled by rail to the Regional Disposal
Company Facility (Roosevelt Regional Landfill). The charcoal
briquette-laden soil was exempted from the Washington State
Dangerous Waste Regulations, Chapter 173-303 WAC (Hart Crowser,
1992c).

See Photo Nos. 12, 13, and 14 in Appendix A for illustration of the
charcoal briquette-laden soil disposal. See Field Reports Nos. 76
through 94 in Appendix B for description of the charcoal briquette-
laden soil disposal. See the May 24, 1993, correspondence from
Ecology to the Port and the June 14 and July 28, 1993, correspondence
from the Port to Ecology in Appendix K for discussions and approvals
of the charcoal briquette removal.

6.0 ASPHALT CAPPED AREA CONSTRUCTION

The asphalt capped area construction consisted of the following
sections:

*• Sand and gravel buffer placement.
* Sandblast grit-contaminated soil and Asarco slag layer placement.
* Asphalt subase placement.
* Asphalt cap construction.
* Wearing course placement.

The asphalt cap boundary line as shown on Figure 6 and on the sheet
drawing Areas Boundary Plan represents the outside edge of the asphalt
capped portion. This is illustrated in Detail G-3 on Figure 7.

The sand and gravel buffer material was placed first during
construction. After it was shaped and compacted, the sandblast grit-
contaminated soil and Blair Waterway property import soils were
placed. The asphalt subase, asphalt cap, and wearing course material
were then placed on top.

Details G-l and G-3 of Figure 7 and detail G-5 of Figure 8 illustrate the
as-built section of the asphalt capped area section. The asphalt cap
edges were flattened from 33 percent slope to roughly 6 percent slope
along the central ditch and a maximum of 8 percent along the outside
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edges of the cap. This allowed the asphalt cap edges to be placed by
machine instead of by hand. See the May 17, 1993, correspondence
from the Port to EPA in Appendix K for discussion of the changed
slope.

The northern edge of the asphalt cap was moved south because of
reduced fill volumes. All figures in this document contain the revised
northern boundary. See the May 3, 1993, correspondence from EPA to
the Port in Appendix K for approval of the revised cap boundary.

All but the grit-contaminated soil and Asarco slag layer placement is
discussed within this section. Sections 7.0 and 8.0 discuss the sandblast
grit-contaminated soil and Asarco slag layer placement, respectively.

6.1 Sand and Gravel Buffer Placement

A six-inch sand and gravel buffer was constructed over the OFA
slag/soil portion of the site that is within the asphalt-capped 7 acres.
Figure 6 shows the asphalt cap location.

The sand and gravel buffer material was typically placed in one lift and
compacted with a smooth vibratory roller. RCIE typically static rolled
the site using a Sakai 9ID drum roller.

See Photo No. 15 in Appendix A for illustration of the sand and gravel
buffer placement. Sand and gravel buffer placement is discussed in
different field reports in Appendix B. Appendix G presents the grain
size, proctor, and in-place density results pertaining to the sand and
gravel buffer (Tests B-2 and B-5 and density tests DT-11, DT-12,
DT-13, DT-15, DT-38, DT-39, DT-40, DT-41, DT-42, DT-43, and
DT-45).

6.2 Asphalt Subase Placement

RCIE placed the crushed rock base course over the confined material
limiting contact with the material below. They first established a
roadway across the pads. Trucks constructing the roadways had any
adhering soil brushed of the truck wheels prior to leaving the pads.
After the roadway was completed trucks ran only on clean imported
material.
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An 8-inch loose thickness of crushed rock base course was placed and
compacted to 6 inches. RCIE used dozers, a grader, and a vibratory
roller to place and compact the material.

As seen in Details G-l and G-3 of Figure 7 and G-5 of Figure 8,
additional thicknesses of crushed rock were placed on both the north
and south pads. This was done to produce a non-yielding subgrade for
asphalt cap construction. The additional crushed rock thickness was as
follows:

» An additional IVz inches of 5/8-inch minus top course on the south
pad.

+ An additional 2 inches of base course under \Vz inches of 5/8-inch
minus top course on the north pad.

See Photo No. 16 in Appendix A for illustration of the base course
placement. Base course placement is discussed in different field reports
in Appendix B. Appendix G presents the grain size, proctor, and in-
place density results pertaining to the base course (Tests W-l and W-2
and density tests DT-59 through DT-71). See the July 1, 1993,
correspondence from the Port to EPA and the July 9, 1993,
correspondence from EPA to the Port in Appendix K for discussions
and approvals of the additional crushed rock placement.

6.3 Asphalt Cap Construction

Prior to construction the asphalt cap material was evaluated against the
specifications. Appendix H presents a summary of the mix design
evaluation. A laboratory prepared sample was evaluated for
permeability using a flexible wall permeability test completed in
accordance with ASTM D 5084 (Raising Tailwater Method). The
permeability on the laboratory sample was measured at
1.2 x 10"* cm/sec.

RCIE's subcontractor Watson Paving constructed the asphalt cap.
During construction of the first lift asphalt was hauled by truck and
trailer to the Barber Green pavers directly over the subgrade. During
construction of the top lift the asphalt was usually off loaded and
reloaded into single trucks for transport to the paver. Usually Watson
had at least two rollers behind the paving machine with as many as four
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at times. Typical rolling pattern consisted of immediate rolling with
double drum vibratory roller followed by pneumatic roller. The
additional rollers included another smaller double drum roller and a
single drum roller.

Between lifts Watson placed Amopave 4599 paving fabric and AR4000
asphalt. The asphalt was placed first, by spraying from a tank truck
equipped with a computerized rate control asphalt distributor. The
paving fabric was placed from a small tractor equipped with a roller
carrier and brooms to smooth and tension the fabric as it was placed.
Rolls and joints were lapped a minimum of three inches. After placing
the fabric, the surface was lightly rolled with a medium sized drum
roller to set the fabric into the asphalt.

See Photo Nos. 17 through 20 in Appendix A for illustration of the
asphalt cap placement. Asphalt cap placement is discussed primarily in
Field Reports 97, 98, 101, 103, 104, 105, and 107 in Appendix B.
Appendix H presents the submittals pertaining to the asphalt cap
system, field confirmation test results, and field density test results. See
the June 21, 1993, correspondence from Hart Crowser to EPA and the
April 29, July 6, and October 5, 1993, correspondence from EPA to the
Port in Appendix K for discussions and approvals of the asphalt cap..

6.4 Wearing Course Placement

RCIE placed the wearing course in a single 8-inch-thick lift. The
wearing course material was spread across the asphalt by the dump
trucks, shaped with a grader, moisture conditioned by water truck, and
then compacted with a vibratory roller.

Wearing course placement is discussed primarily in Field Reports 108
through 110 in Appendix B. Appendix I contains the plate load test
data completed on the wearing course material.

Appendix G presents the grain size, proctor, and in-place density results
pertaining to the wearing course (Tests W-2, W-3, W-4, W-5, W-6, and
W-7 and density tests DT-90 through DT-101).
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7.0 SANDBLAST GRIT-CONTAMINATED SOIL

7.1 Excavation of Grit-Contaminated Soil and Excavation Backfilling

The grit-contaminated soil was excavated and stockpiled under separate
contracts. There are two different materials consisting of the grit-
contaminated soil: sandblast grit and visibly stained heavy hydrocarbon
soil. The sandblast grit soil was placed on the native soil ground surface
in five general areas. The five areas have been identified as Areas A,
B, C, D, and F based on their locations. In addition, two other areas on
the property had visibly stained soil. The soil staining is believed to
have occurred due to the leakage of drums storing used automotive
waste oils. The two visibly stained soil areas have been identified as
Areas E and G.

Between December 17 and 19, 1991, approximately 400 cubic yards of
sandblast grit were excavated from all five sandblast grit areas, and
about 50 cubic yards of soil were excavated from the two visibly stained
soil areas. Sandblast grit and soil removed from these seven areas were
stockpiled separately on site and covered with visqueen.

After obtaining soil verification test results from the seven areas, an
additional 350 cubic yards of sandblast grit and 100 cubic yards of visibly
stained soil were removed from Areas D, F, and G between
February 14 and 20, 1992. This material was also stockpiled and
covered on site.

The second round of soil verification test results indicated additional
sandblast grit material from Area F required excavation. Consequently,
on April 24, 1992, approximately 15 cubic yards of sandblast grit were
removed from Area F and stockpiled on site. This completed the
excavation and stockpiling portion of work for the sandblast grit and
visibly stained soil material at the Blair Backup Property. Table 1
summarizes the estimated quantities of stockpiled sandblast grit and
visibly stained soils.

Page 20



Hart Crowser
J-2350-24

Table 1 - Estimated Sandblast Grit/Visibly Stained Soils Quantities

SANDBLAST GRIT

Material excavated and Material excavated and Material excavated
stockpiled between stockpiled between and stockpiled on Estimated

12/17 - 19/91 2/14 - 20/92 4/24/92 Total

Areas A and B
Area C
AreaD
AreaF

10 CY
10 CY

300 CY
80 CY

400 CY

VISIBLY STAINED SOIL

Area E
Area G

50 CY

340 CY
10 CY

350 CY

100 CY

100 CY

15 CY

15 CY 765 CY

150 CY

The excavations were backfilled with compacted structural fill to final
elevations which will promote positive drainage.

See Photo Nos. 21 and 22 in Appendix A for illustration of the grit-
contaminated soil removal. See Field Reports A through H in
Appendix B for description of the excavation procedures.

73, Hauling and Placement of Grit-Contaminated Soil

RCBE loaded the grit-contaminated soil into trucks, which dumped the
material on the northeast corner of the capped area on the buffer
material. The material was pushed into one large covered pile until it
could be spread evenly beneath the northern portion of the asphalt cap.

See Photo Nos. 23 and 24 in Appendix A for illustration of the grit-
contaminated soil hauling. See Field Reports Nos. 28 and 29 in
Appendix B for description of the hauling and placement procedures.

Page 21



Hart Crowser
J-2350-24

8.0 BLAIR WATERWAY PROPERTY SLAG AND INVESTIGATION-DERIVED
WASTE

8.1 Placement of Slag and Sediment

RCIE constructed a test section with the first quantities of Asarco slag
and Weyerhaeuser Ditch sediments material brought to the capped
area. This test section was 320 by 40 feet by 10 inches thick and
constructed on the sand and gravel buffer. RCIE compacted the test
section with a Sakai 9 ID self-propelled vibratory roller. Based on the
test section it was determined that the slag material should be placed in
10 inch thick or less loose lift thicknesses, compacted with vibratory
roller for six or more passes and that compaction would stop if the
material started to pump.

RCIE hauled the material from the Blair Waterway Property with
trucks to the Blair Backup Property. The slag was dumped on the
buffer material and spread across the site with a small dozer. The slag
was placed in two 10-inch-thick (maximum) loose lifts, then compacted.
After the trucks dumped the import slag soil they were driven to a
raised metal ramp where all the slag bearing soil outside the truck box
was removed by brushing with a broom. This included wheels, flaps,,
truck box, chassis, and axles. Slag soil thus brushed off was
consolidated periodically and removed to the cap area. Figure 10
illustrates the top and bottom elevations of the import slag material
across the site.

See Photo Nos. 25 and 26 in Appendix A for illustration of the import
slag placement. Import slag placement is discussed primarily in Field
Report Nos. 37, 38, 39, 40, 41, 42, 44, 54, 56, and 57 in Appendix B.

Remediation activities associated with the Blair Waterway property are
described in the Blair Waterway Property Completion Report (Landau,
1994).

8.2 Disposal of Investigation-Derived Waste

An addendum to the contract required RCIE to haul and dispose drums
containing soil cuttings and well water from the Blair Waterway
Property to the Blair Backup Property. The soil cuttings and well water
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were generated during Blair Backup site investigation studies. The
drums were disposed on the property where they were obtained.

The following drums were disposed of beneath the sand and gravel
cover area on the Blair Backup Property:

1, 3, 8, 12-19, 21, 23-26, 30-33, 35, 39-41, 45, 46, 49-51, 54-
57, 67-69, 98, 106, 109, 113, 131-154, 158, 163, 178, 179,
180, 181, 182, 188, 189, 198, and 201

The following drums were disposed of beneath the asphalt cap area on
the Blair Backup Property:

A, B, C, D, 2, 5, 7-9, 20, 27-29, 37, 38, 42, 44, 47, 48, 52,
53, 58, 59, 61, 64, 70-72, 85, 87, 88, 92, 95, 102, 107, 110,
122, 126, 131, 144, 146-150, 155-157, 159-162, 164, 165,
168, 172, 174-176, 184, 195-197, 203, and 204.

Two drums numbered 202 were taken to the Murray Pacific Property
and emptied in the northwest corner of the yard, approximately 200 feet
from the Lincoln Avenue ditch and 100 feet from Port of Tacoma
Road. The drum numbered 205 was taken to the Wasser Winters
Property and emptied about 200 feet from Marine View Drive, 300 feet
from Hylebos Creek.

After disposal the drums were pressured washed cleaned and taken off
site for recycling.

See Photo No. 27 in Appendix A for illustration of emptying a drum
containing investigation-derived waste. Emptying of drums is discussed
in Field Report Nos. 41, 42, 73, and 74 in Appendix B. See the May
17, 1993, correspondence from the Port to EPA in Appendix K on the
investigation-derived waste.

9.0 INSTITUTIONAL CONTROLS REQUIRED FOR THE SITE

Covenants will be placed in the property deed to ensure that operation
and maintenance of all cleanup measures and monitoring of
environmental media continues. Covenants will also be included to
govern future subsurface site work.
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Institutional controls for the Blair Backup Property will be set forth in a
consent decree that is currently being negotiated between EPA, the Port
of Tacoraa, and the Puyallup Tribe. The following institutional controls
are applicable to the Blair Backup Property:

* Future use of the Blair Backup Property will be industrial.

> The use of shallow and intermediate aquifer groundwater at the
Blair Backup Property for drinking water purposes is prohibited.

* The use of shallow and intermediate aquifer groundwater in the
Alexander Avenue Strip Area of the Blair Backup Property, which is
impacted by a contaminated groundwater plume that is being
remediated by Reichhold Chemicals Inc., for any purpose is
prohibited to avoid potential exposure resulting from contact with or
ingestion of groundwater. The boundaries of the Alexander Strip
Area are defined in Hart Crowser 1992a.

* Within the boundaries of the asphalt capped and covered portions
of the Blair Backup Property, as shown on Figure 6, the following
applies:

• Any activity within the capped or covered area of the Blair
Backup Property that may result in the uncontrolled release of
contaminated soil/slag is prohibited.

• An appropriate health and safety plan shall be developed for any
subsurface work on the site (OFA/Pennwalt Area). A CIH shall
develop the health and safety plan.

• Potential future exposure to subsurface soils shall be minimized.
All future on-site workers shall observe health and safety
precautions as appropriate for worker protection during
subsurface work.

• The cap and cover design are not intended for structural carrying
capacity. An additional pavement section or fill thickness is
required before any site activities. The Port will review all
pavement and foundation designs before site activities
commence.
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• Site activities over the cap and cover portions shall be limited until
an appropriate pavement section is constructed.

• The Port shall be notified in writing at least one week prior to any
subsurface work on site which will penetrate and/or damage the
sand and gravel cover or asphalt cap.

• Prior to any subsurface site work in the vicinity of the asphalt cap,
the location of the cap should be confirmed.

• Future use of the shallow and intermediate aquifer, as defined in
Hart Crowser, 1992a, in the capped or covered are* for any purpose
is prohibited. Drawdown of aquifer could induce settlement which
could in turn crack the asphalt cap.

10.0 INSPECTION OF DIFFERENT SYSTEMS

Appendix J contains the Operation and Maintenance Plan for the site. This
plan presents the scope and schedule for inspection of the asphalt cap, sand
and gravel cover, drainage and groundwater monitoring systems.
Appendix M contains the inspection reports.

11.0 AGENCY AND TRIBE CONCURRENCE OF CLEANUP

The regulatory agencies (EPA and Ecology) and the Tribe reviewed a draft
of this document and concurred that no further actions are necessary under
the Order for the following areas of the Blair Backup Property:
OFA/Pennwalt Area, Charcoal Briquettes and PAH-Contaminated Soil, and
the Sandblast Grit-Contaminated Soil. Documentation of this concurrence
is provided in Appendix L.
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12.0 CERTIFICATION

In accordance with 28 U.S.C. Section 1746, I certify under penalty of
perjury under the laws of the United States that the information
contained in and accompanying this certification is true, accurate, and
complete. As to those identified portions of this document for which I
cannot personally verify its truth and accuracy, I certify as the
responsible official having supervisory responsibility for the persons
who, acting under my direct instructions, made the verification that this
information is true, accurate, and complete.

Dated this 21st day of January 1994.

Curtis L. Ratch'ffe, P.E.
Chief Engineer
Port of Tacoma
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As-Built Drainage Plan
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As-Built Grading Details
OFA/Pennwalt Area
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* NOTE: ON NORTH AND SOUTH BOUNDARY EDGE ONLY
ON THE EAST AND WEST EDGE THERE IS NO DITCH.

SAND AND GRAVEL COVER AT PROPERTY BOUNDARY
NOT TO SCALE

SAND AND GRAVEL BUFFER SAND AND GRAVEL BUFFER

3

± 17" BLAIR WATERWAY PROPERTY SLAG (ASARCO)
WEVERHAEUSED DITCH SEDIMENTS. AND SANDBLAST
CRT-CONTAMINATED SOIL
(SEE FIGURE 10 FOR ACTUAL THICKNESSES)

6"+ SAND AND GRAVEL
BUFFER

ELEVATION 15.6' OR HIGHER

SEPARATION CEOSYNTHEmC
•HERE NOTED ON FIGURE 4

\ - 1-1/2 INCHES OF 5/8-INCH MINUS CRUSHED ROCK OVER 6 INCHES
OF 1-1/4-INCH MINUS CRUSHED ROCK ON THE SOUTH PAD.

K - 1-1/2 INCHES OF 5/8-INCH MINUS CRUSHED ROCK OVER 8 INCHES OF
1-1/4-INCH MINUS CRUSHED ROCK ON THE NORTH PAD.

TWO. 1-1/2" CLASS B
ASPHALT CONCRETE LIFT

± \7~ BLAIR WATERWAY PROPERTY SLAG (ASARCO)
WEYERHAEUSER DITCH SEDIMENTS. AND SANDBLAST
GRIT-CONTAMINATED SOIL
(SEE FIGURE 10 FOR ACTUAL THICKNESSES)

ELEVATION 15.5' OR HIGHER

SEPARATION GEOSYNTHETIC
•HERE NOTED ON FIGURE 4

CENTRAL STRIP BETWEEN
ASPHALT CONCRETE CAPS

(N
Oin

NOT TO SCALE
J-2350-24
Figure 8

1/94

/\



Charcoal Briquette Removal Plan
Sandbog (Typical) -j

NON-WOVEN GEOTEXTILE
2' OVERLAP

Approximate Pre-Dlsposol
Briquette-Laden Soil
Containment Area Location

Elevation Benchmark: 15.83
Top Rebor at Property Corner

"- 1

AConcrete Slob 1 \

Temporary Fluid Containment/Infiltration Area (tt
Not to Scale 19 I 9,

^-Plastic Sheeting
/ Under Netting

Sandbag

Edge of Area Excavated for
Charcoal Briquette Removal

Charcoal BriciueUe-i.oden

4 Sand and
Gravel Buffer

Sondbag

-Berm Plastic Sheeting

Note: Berm material for pre-disposol area to be constructed of sand and
gravel cover per contract 710.

Temporary Pre-Disposal Containment Area /fc^
Not to Scale V 9 I %J

Project Boundary
B TP-303

Estimated cPAH-Contaminated
Material Extent

+A1

-17 —

Test Pit Location and Numbe/

Spot Elevation at Bottom of Excavation

Railroad Tracks (Removed)

Fence

Corner of Gridline

Previous Existing Grade Contour in Feet

V
a
o
o
o
o
x
X
X

o
00
II

o
13 lO
> n

NMOlbw, **»«*

-12*
—207
-206
-2H)

TP--30J
308
312

-*O5
—502
-5G3

-702
-7O7
-714

70*900
700984
709924

709655
709904
709855
70*696
70*902
709915
7O99O9
70*850
70WO3
7O9013
70*881
70»eS7

15346S1
1534577
1S34CM
1534870
153470B
1534672
1534713
1534671
1534520
1534015
1334757
1534381
1S34474

5-1/2
6
5-1/2

-1/2

-1/2

-1/2
5-1/2

-1/2

-1/2

-1/2
-1/2

15-1/2
15
14-1/2

15-1/2
15-1/2

jj-y*
13--J/2
14

13
14

<J2*

• 1 2 2 2 2 1 1 1 1-
, 5 2 3 3 1 1 - 1 1 -

' - - 1 4 3 3 2 1
- • 4 1 I J 2 2 - - T -

Bottom of Chorcoot MM CrMeuntww] h Twt Cn
Lo>w Mot EfWdunUrad in T«« PH.

I A-t N70B931. E1U44M
C-U 170M01. C1U47M

2) 01*1-, 01 25-foot ocntov

Notes: 1. All containment areas except the Pre—Disposal area shall be within the
Project Boundary.

2. Any groundwater collected during dewatering or from the pre-disposa!
containment area shall be pumped into the Settling Pond of the Temporary
Fluid Containment Area. Any accumulated sediment in the Settling Pond
shall be disposed of with the charcoal briquettes.

3. The table presenting Initial Gridline Excavation Depths in Feet fs intended
as an initial guide only. The Port wUI visually confirm the excavation limits.

4. The area outside of the Project Boundary has been graded at 0.5 percent
slope toward a central ditch (southward). The area inside the Project
Boundary shall be graded to match surrounding grade, i.e., 0.5 percent
slope southward. If excess material exists during grading tne excess
material shall remain within the Project Boundary. The excess material
shall be spread evenly within the Project Boundary.

5. The cover on the Pre-Disposal Containment Arec shall be maintained
until the briquette—laden soil is disposed of.

m

J-2350-24
Figure 9
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Site Plan
OFA/Pennwalt Area

Showing Top and Bottom Elevations of Import (ASARCO) Slag

-PROPERTY UN€

r -1.

J

r

HC-11SRV

HC-121®

HC-123,©

«EPA-9SR

16.5+ +16.3

16.1+
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-17.8

+16.0
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+ 16.4

16.8
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r
+ 16.2

17.0
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L J
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hi 6.4
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+17.0

^8.3 +16.8 tisa ,.16.1 +N
18.0
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+ 15.5

18.0

+ 18.4
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+16.5

+ 18.7

-17.8 -17.2 18.0

+ 16.3

1̂7.3

®EPA-10I

SiHC-15SR

\
\

\

\
\

\

-PROJECT BOUNDARY

O
CN

O
CM

(J

O

®EPA-78H

®HC-12I

PROJECT BOUNOARr

ASPHALT CONCRETE CAP BOUNDARY

REPLACEMENT MONITORINC *6U LOCATION AND NUMBER (WSIAU-EO)

EXJSTNG WELL LOCATION AND NUMBER (PROTECTED)

17.8 TOP Of SLAC ELEVATION IN FEET

16 5 00TTOM Of SLAG aEVAHON IN FEET 0 120

SCALE IN FEET
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Hart Crowser
J-2350-24

Photograph 1 - Site grading activities.

Photograph 2 - Setting 24-inch CMP west from MH2.
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Hart Crowser
J-2350-24

Photograph 3 - Tide Control Valve in MH1

Photograph 4 - Spreading and compacting sand and gravel cover along north
edge of site.
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Hart Crowser
J-2350-24

Photograph 5 - Placing and compacting sand and gravel cover near MH2.

Photograph 6 - Charcoal briquette-laden soil site preparation including staking
and site clearing.
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Hart Crowser
J-2350-24

Photograph 7 - Placing plastic and drainage layer at temporary briquette-laden
soil stockpile.

Photograph 8 - Covered and secured temporary briquette-laden soil stockpile.
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Hart Crowser
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Photograph 9 - Charcoal briquette-laden soil infiltration pond.

Photograph 10 - Charcoal briquette-laden soil excavation.
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Photograph 11 - Charcoal briquette-laden soil excavation.

Photograph 12 - Railcars used for hauling briquette-laden soil being lined with
plastic in preparation for use.
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Photograph 13 - Loading plastic-lined railcars with briquette-laden soil.

Photograph 14 - Loaded railcar ready for covering.
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Photograph 15 - Sand and gravel buffer placement and compaction over
separation geosynthetic on south pad near MH3.

Photograph 16 - Base course placement and compaction.
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Photograph 17 - Placement of the first lift of asphalt cap.

Photograph 18 - Compaction of first lift of asphalt cap.
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Photograph 19 - Applying asphalt coating for paving fabric placement.

Photograph 20 - Placing paving fabric.
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Photograph 21 - Excavating Area G for sandblast grit-contaminated soil.

Photograph 22 - Excavating visibly stained soil.
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Photograph 23 - Loading sandblast grit-contaminated soil for hauling to
OFA/Pennwalt Area.

Photograph 24 - Dumping sandblast grit-contaminated soil on sand and gravel
buffer.
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Photograph 25 - Dumping and spreading Asarco slag on sand and gravel
buffer.

Photograph 26 - Placing and compacting Asarco slab on sand and gravel
buffer.
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Photograph 27 - Placing investigation-derived waste on north pad.
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FIELD REPORT
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Field Report No.
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JOB ARRIVAL TIME:

LOCATION DEPARTURE TIME:
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PURPOSE OF OBSERVATIONS

H-C REPRESENTATIVE _ ;̂

CONTRACTOR Jc

CONTRACTOR REP. Sr€u-(L

gj ri-T

<± _ H C PROJECT MANAGER 3".

PERMIT NO

JOB PHONE
This report presents opinions formed as a result of our observation of tne contractor's activities relating to geotechnical engineering. We rely on
tne contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job. or site
safety on this project. Trie conclusions and recommendations of this field report are subject to review by the Han Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
me contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way tor defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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representative. The presence of our field representative will be for the purpose of providing observatian and field testing. Our work does not include
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supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject. to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job'or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechntcal engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnica! engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geolechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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PERMIT NO.

JOB PHONE
This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The exclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager;
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The/omclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. Thecpnclusions^and recommendations of this field report are subject to review by the Hart Crowser Project .Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. Thecenclusions and recommendations at thisJielfiLpepofl are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. Thepqnclusions and ̂ recommendations of this, field .report arasubjecWo review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. TheXoTjclusions and fecommendations of this field/eport are subject^to reviw/ by theJrfart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The condtysions and recommendations of this field report are sybjecfcto review by the Wart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The cpwjJuBions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser '
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. Theconciusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to gaotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job'or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Han Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or. site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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î oL. l>rVck

/V.CI

/
Î
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the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechntcal engineering. We reiy on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
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safety on this project. The conclusions and recommendations oUhis field report are subject to review by the Han Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser •
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations ftl this field report are subject to review by the Hart Crowser Project Manager. •«. "**-
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or, site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or. site,
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager. '
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnica! engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager. "
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotachnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser '
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review b the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to-review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or, site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnica) engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.

COMMENTS:

•g-^e^wm 4 v M » > I Vu-oC_

&
or-- \ s. -re

'TS

BY: REVIEWED BY:

HART CROWSER REPRESENTATIVE HARTCROWSER PROJECT MANAGER



Job No.

HARTCROWSER
FIELD REPORT

Han Crowser, Inc.
1910 Fairview Avenue 6asl

SearT/e, Washington 98/02-5699
FAX 206.328.5581

206.324.9530

Field Report No. _j

Page / of
DATE /T-XAy

W ' Th

ARRIVAL TIME:

LOCATION 11

01 IFNT ~B>'4- or- T~a <. o l̂

A RFPARTURFTIMF /<bT,6

WPATHFR- e-tew

PURPOSE OF OBSERVATIONS

H-C REPRESENTATIVE^

CONTRACTOR "^'^(

H C PROJECT MANAGER

CONTRACTOR REP.

PERMIT NO

JQB PHONE
This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this f̂ield report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of trie contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser '
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site ;
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on.
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or, site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. -The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnica! engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Han Crowser Project Manager;.'
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on.
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or, site
safety on this project. The conclusions and recommendations of this field report^are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job'or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Mart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely oh
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser'
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser'
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser'
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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REVIEWED BY: I have read and understand the content of this Field Report.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser'
representative. The presence of our field representative wilt be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Han Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review oy the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this Field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for joto.or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions, and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Han Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job;or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser'
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Han Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job-pr site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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TNs report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for jotyor site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendations of this field report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions lormed as a result of our observation of the contractor's activities relating to geotecnnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work cf the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible forjob or site
safety on (his project. The conclusions and recommendations of this fieid report are subject to review by the Hart Crowser Project Manager.
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This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
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i^W ' STATE OF WASHINGTON / UNtOU« WIU. I.D

Third Copy-Oraier a Copy „ „_« „ „ „„

- ^#» // r
H 6- a s :

pj owNEn- " — MtfT. 0F /s\c&wf j. AridrM.

'(2) LOCATION OF WELL Cr—*y f''t?-tct?'; ~ftf u •'£<••«•' u «~« $S r-^
•t

(3) PROPOSED USE: ° fJomea'tlo mduetrlal O Municipal Q
U Irrigation ,
D DeWater Teat Welds' Other d

(4) TYPE OF WORK: JĴ li.:u.Tb*r?<wl1"

Abandoned Q' New well D Method: Dug D Bored O
Deepened D Cable D Driven D
Reconditioned D Rotary D Jetted D

/oS\ miilBUa>l/%U0ej ^7(O| UIMCN9lUrf«>e Ql̂ iptytajf Of u«»il or !iw*t*/ftf|

(6) CONSTRUCTION DETAILS:

CAalng Inatalled: • ni.™ »,»™ H i« H.

Perforatlono: YeaG NoQ /^b> -^

SIZE of perforation* In. by . In.

Screana: YaaLJ NoLJ

Typ. U«H^M«

1 nu™ BIM*lu fmm H to ».

Qravet pocked: Yea D MoLJ mrtW9ftrH

Surf ace »eal; ye»U NoU To what depth? fl.

Old any strata contain unuaabto water? YeaLj NoLJ

HftMK -rf «M«f«g tt'ftf • ft*

/*TI BIIK^BB

W uiATcn i ct/ei a. Land-aurraoa etevatlon
WATER LEVELS: «b>><"r THHMI <HM tavftf *•

flfall«lm». .,._. .__. ft, IrtlCwIfrpTf— t" Pt<t _,_

(9) WELL TESTS: Drawdown la anwwit water laval la lowered below atatic leva!

VI»M- ff«l ImlK urith ' H ijff urioYTI f •!•• , •"•-

II •• 1* • • W

II M , w II

Recovery data (lime taken aa zero wftan pump turned off) (water level measured
from wetl top to water level)
Tim. Water L*v« Time Water Level Time Water Level

| Qatt-jf'ttl ''

Temper atwre o< water ___ W«» a ahemleal anatyala made? YoaLj -̂ iol_J

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

Formation; De*crtbe by ootor, oharaoter. alia of material an

with at leeat one entry for eaeh change of Information.

MATUUL X

s

X^^^/^xX nfZtssa+S sZ^&Oc* 7~
rjTj''SJ/'? S<sl77&**' S/^ &£,<?£.<

7&S*
:

^- J

/ ^

/ .,

'./^ /*~^:

/ S~'
s
s~-

/
{-**'./'
/

~—~^J'
5 '/

/

/'

^ /

•X

\ /
\ -. -s

\ /

s

sr
- — '-<̂  1

.... ' (-

d itnieture. and tAow
oh atratun penetrated.

PROM

•N

.

•»̂ .

^

/•

'

y
./'

TO. i

•̂

'•'

•'''

i

. • «'

^

.

t

.-
*•••'

:

WorkatriBd 10. Comptefed -TfS*s ,o-v 1

WELL CONSTRUCTOR CERTIFICATION: • . . ' ; .

1 conBtrvotM and/or accept reao<Snaiblllty fo|r construction of trda well. <
and lie compliance with all Waehlnglony'well conetniction etejuiarde.
Materiale uaed and the Informaklon reported above ore true) to my beet ,
knowledge and belief. v — ̂  1 . •

; ' * -s J ' -

(•tRSON. PlRM. OR CORPORATIpe^ / fTYPt OH PR»*D ,

xo ,̂ r7/̂ i,.rrSr3t. "* /
' (S'gnfiix'y^ ̂ f^^^^ZT^^ • i inamt i-. S*/S

f> ... (WB4. OWUEIOContractor a
Registration -,/ . ^;
No n.i. J'J / i 1B-̂ -(

(USE ADDITIONAL- SHEETS IF NECESSARY) >»x
ECYOtO-1-20

FROM ENGPG. P . 0 . T . 1 2/2 1 /93 1 0 : 2 1 P. 6



File Original and FlrM Copy with ' lilf A TBB HIE
OaparlniaM at Ecology WW _»% 1 EH WW E
SflooAQ copy ™^nvftw)f 4 Copy CTT ATB. rtp \
Third y DrtHef* Copy ^

>• • a~aa-i ere. *% ere am* fMnrt fiart fffiTiL_. ' •' — rv

,LL REPORT
VASHINQTON UN,«UK W.u. I.O

W«t»f flight Pffrmlt Nft, _______

- /tix-^ ^J
r^ -15

M) OWNER- H /fo+7' 4 /" JJ4(y&*rff' i*v...

P?) LOCATION OF WELL. -M>vMr̂ S; ̂ ^^ YiU . -^A/« «_,i_r̂ £ r-?̂
.R^k .̂

i* i —

(3) PROPOSED USE: £ Pi""**"6 Industrial D Municipal O
D Irrigation _» ^ _
D DeWater Teat Well (ZX Other D

(4) TYPE OF WORK: <*^__mMf0lw*u

Abandoned Q^^New well O Method: Dug D Bored D
Deepened D Cabte D Driven G
Reoondltloned O Rotary D Jetted O

fCV fHlkK*_J0t/\_Ja^« ^7

(8) CONSTRUCTION DETAILS:

Walded D ." p,,™ i,M * « »

Porforationa: Ya*D NoD
Typa o« partotator v*ad -

|UH»atfaM.<mm H •» ft

Screen*: YeaO NoD

Typa Model No
^ (M.™ alat.l,. (mn *. In M

Kr Olam ' Skrt«lt- 'rom .. ft. to n.

Qravel packed: YaaLJ NoLJ aizaofgrav*!

Surf ace a«aJ: Y»»U NoLJ Towhatdapth? , ft.

DM any atrata contain umiaabla watar? YaaLJ NoQ

Mvthmf ff imping itratt «ff

(7) PUMP: Manuftflturtf't Hun* ._

Type: _ H.P

W uu A ren i BVBI QI Land-aurlaea atavatlon

Artaalait water l« oontrottod by— ______ .—lii-p, vine, ttej)

(0) WELL TESTS: Orawdo_oil»ai»ojmt water lavet la lowrerad battw ttatlo Iml

.1 M .. . !•

M M .. ..

Recovery data (time taken aa tero when pump tymad ofO (water level mem-urea
from watf lop to water level)
tfcim Wmerlevel Tim* walerLeMl Tim* W*twL*Ml

» .
Pelt of 1»»t . _ , „_ . . ___. ..

AM..< g.l I «1^ ̂ fh ...- »l M ft l~ K~

Tomperstureot water _____ Waa a ohemtcal analyala tnade? YeaQ.^-NoO

FROM E N G R G . P . O . T . 12/21/93 1 0 : 2 1

(1O) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

Formation: Detoribe by ootor. oharaetar. eUe at material an

with at laaal one entry for each change of Information.

MATUHM.

jtfis/Vsft^s? ^-xs/dvf' /?&'&t/ 7~
'>~~>/£>S7 S3*'?7&s-r' tfS* /ft^eTt /
•Te? -7~0j*7

: .

d ttruotara, and ahow
rod atratom penetrated.

FROM TO

X

WELL CONSTRUCTOR CERTIFICATION:
I constructed and /or accept reepoftalQiUty (or construction of tMa well,
and Its compliance with all Wa-htoflton well construction atandarda.
Materlala used and the Information reported above are true to my beet
knowledge and bollel.

NA_»F_J2r/ r' SjK*p,&S/>L& J7 f̂f̂ y<Ti'
(PCMON.'rMIIM. Oil COMPOfUTIOM) OYPC OK PfUNT)

AA<«_V^^S /*7£*S/&Jsf'ts £~ s&it yrf (. J 4fr^

*«_«« & ̂ z^^ ,_!_! ^•x
. . •'(weu. OWLL-W
Contractors
Reglatratlon _ >A x ^l $
Mn ., , . Data <r'XX/r 1O ,7,J»

/"

(USE ADDITIONAL SHEETS IF NECESSARY) 4eX

P. 5



DepartniMt of Ecology WAI Ell VWEeVk MEf WH I

î̂ ^^c "̂ STATE OF WASHINGTON UNIQUE Weu. l.D
info vw|iy^fc»nw*r» wopy • Wiitaf RMiM Pamtt Mn

+ &M FT

at 11 QWNFR- Hnmt ĵ ?/?" /?/•" jf/l&P^Sf id*...a ' x * *
' s7 •* '
(2) UQGATIOM Op W5U-? r̂ u^v J^r/£jf£r 5fas v.*t*&* u ft~._3?£ r»^

(In) STREET ADDDRE8S OF WELL {or neemt ifl-~"> 7/£X) Sit £kAt\,/0£*<' j>#CS<s

(3) PROPOSED USE: g Srfoatlon lndU8trt*' D Municipal D
O DeWeter TestWeH-Q Other O

(4) TYPE OF WORK: rtf mn.» It1,n nn-\

Abandoned CL-- New well D Method: Dug D Bored D
Deepened D Cable D Drtven Q
Reconditioned D Rotary D Jetted D

(5) DIMENSIONS: oiftmi>tc.pMW«ii Q? ir»h..

Drilled feet. Depth of completed well «^ M*

(6) CONSTRUCTION DETAILS:
Gating Irwtallad: • r>l.« irn™ Mm «
\Ma\tfia^rf ^^ _ _^ a

PerloraUona: Y»il_l NoD

r̂ îi™..,-. « ,„ M

Screenc YaaO NoLJ
UBnirfaotufBr'i Nan*

•

Oravel oacked: YaaCJ MoLJ 8lno10rtvM

Surf ace »eat: Y*aLJ NoLJ >«wn»t«eptt»Y «•
Malarial u*«d In aval -

DM any atrata cantata unuaable water? YaaO NaL_J

/7\ BllkJDi

(Cap, nlw, •».))

(9) WELL TESTS: Drawdown l» emount water level It towered b*low atatlc tovel

Ylt1 '̂ _,..,, i. gt'i /fftlft. tiffi __^__ ft, dratrtf""" «tt«r ., h™.
i.

,i •• .. ..

Recovery data (lima taken a» zara WMA pump tomad off) (water l*v*l meeawed
fw» wan top to water level)
Tbm W«l«L»»t Ttn* WitwUvd Tim* W«t*rl«v«

1

BtlU»t..< ~.l .min »«h H rir.<MtM..k» h~

Temperature of watar___ Wat a chwtucml analyaU mada? YaaQ |,NoLJ

^oso-i.20 tie/an -in*- T'^ffl^-**
ppnM FNApr: POT i ? / "? 1 ^QQ in- on

r u pjflj* \u fcj
_^v«W^>t ^^BB*B>JtM*V*eWi

(10) WELL LOG or ABANDONMENT PROCEDURE DESCRIPTION

Formation: Daaertbe by oo»of, character, ate* of malarial an
IMokr)*** of aqwlfara and th* kind and nature of the material In at
with at taaat one entry tor eaeh ohenoe of Information.

UATtHWL

s7#s4fi>*'A/i? &S/&S £*fo& /"
SsfG**? Attts70*trf st/te &• 7~&
-yr0s*

, ,~*~ *•-•

.-•
-

-•

X .

d (tntctura, and ahow
ten stratum penetrated.

«OM TO

-SS-)
Wortt star»*t 1ft frftntptalad ^^r** *^ ^o *7_p

WELL CONSTRUCTOR CERTIFICATION:
1 conetruoted and/or accept reaponalbllrty for conetruetlon of thto well,
end He compliance with ell Weehlngton well construction atamtard*.
Material* ueed and the Information reported above are true to my beat
knowledge and belief . ,.

* A

MAUP J~<fSt 5jfS~'S&//<C& JfeStS/̂ ^
(pemoN, room. OR cpnPORATiOfO (TYPE on PMMTI

s~) sZS *̂~ ~~ *̂f ' ^
ftUgneit)'/ S££s£&-~36r£&r 1 l̂ ... |̂ ^^

(WSJ. OHLLBU
Contraotor'a .
Regielratlon CvOy ^?7*

(USE ADDITIONAL SHEETS IF NECESSARY) ^«\

D /(



File Original and Flrat Copy with - • •* **~\mf JL <VED Uf E
Department of Ecology WW J« 1 Bart wW E
Saoond Copy— Owner'e Copy ftTATE ftp V
Thkd Copy-Drlller-a Copy BTATt OF 1

IB • rhB9B%.tf*.BT%V i Start Card No. J^ f^J-'C-':LL REPORT J . —
VASHINOTON ^?»4 ».-IJ>

Water flight Parmlt Mn. >*r" "f 5

~î /-^f 7.
££4-^-

flfet ftu/ucB; w.m» f^fas? if/* 7 \̂ Ctetrsf A,̂ ....

(2) LOCATION OF WPLL: r̂ .,-.,, /^^^ <*#" J'atC' •v̂ 'US u «-. _^£ T0'

(Sa) STREET 'ADDDRES8 OF WELL (or neareet •«<*««.> JX^^ >4 C f̂ X -4sU&F/f ^YC t̂ta?

Î -N.. R,?y WJyt

(3) PROPOSED USE: 9 pomeatle induatrial D Municipal D
* ' D Irrigation _,

D OeWater Teat Well Or Othef Q

(4) TYPE OF WORK: {^^{JJT f̂ **"

Abandoned O^ N«ww«ll D Method: Duo O Bored D
Daapaned O Cable O Ortven O
Raoondltlorwd D Rotary O Jetted O

/E% l^lftACUOI/\kJQ* ^f

Drilled ., '••*- f>tpf h Af »«»>mf>i«»«<4 u»oii X^C_._,.. *t

(6) CONSTRUCTION DETAILS:

Caalnf Installed: . • pi.m fnm H.»n n
Watdad D . C||fl. h~. f, ,„ «

LharJnataMaou^ ^ ^ ̂ ^ ̂ ^ ^ ^ ̂  ^ ^

Pafforaiiona: YesD NoD
Type ot parforstor utsd _^_____^___^_^___^_ ___^^^_

Screens: YeaG NoLJ

•

Typ. UBfteiMA
"

Gravel packed: Yaa U Mo D H,,. „, fir.̂ i

fturtacesaal: YeaLJ NoLJ TO wnst aaptn? , . H.

DM any stf st« oontsln omrMbla water? Ya»L~D Nod

m Di iftaD*

W UIATCD I PUCI «> tans-syrlace atovatlonnAicn ucvcua: soov* mtfan n»« level 1

* loae. »»i»». •».»

(9) WELL TESTS: Drawdnmili amount wster level Is lowered betow static level
WM a p«flip '••* «t»d»» Ya«U **«t — 1 My+*. bywtwn?.

» .. .. ..
>.

Raeovary data (tlma taken aa lero when pump turned off) (water level reeaaurad
from wall top to watar level)
Ttna w«l«r Laval TMM WaurL«nl Tlnw Walar Laval

AM**** B.< /nMn nrftfc«l»«»»»t«t M tio —1| ^n

Tamperatur* Of water ___ Was a chemical aneryala made? YesQ --*4oQ

ECYOBO-I-M do/en -its*. 4><^^»u

(10) WELL LOO or ABANDONMENT PROCEDURE DESCRIPTION

Formation: Oaaorlbe by color, character, site of material SB

with at laaat one entry tor eaah ohanoe of Information.
MATH) Ml.

_ ,

x̂ -"~

S'

/

/ ' ^'~

/" .̂

jS

/

{^

s'

' :.''
/

/

\
\

_ \ .. w ̂ "

/
^s<

/-
\^

/

^ slructuref and afiow
lOh stratum penetrated.

FNOM

N

•

^

70

Work »<«MA>f ^o Compietad Tyv V 10*7 T

WELL CONSTRUCTOR CERTIFICATION:;,
1 constructed and/ or accept reaponatbrllty 'for construction of this wall, •
and lla compliance with all Washington wall construction standards.
Material* used and the Information reported above «r« true to my be«t
knowledge and belief. /

/
wAUP-?1^^ ^5r'**Tx^y't.̂  F£nfi*'&?

(PEHSQM. PWM. OR COMPOjunON) / (TYPC OB PRSrn

Adrir«««/ XX!> X*x^^fV^4f<<<' <*r / ,/Xfc^ t/^rf d/ M^r

,«̂ S?. &S%& , 1 ̂ r/x
_ 4 . (WELL DIBLLCJQ V^C*^
Contraotor's
Raolatratlon w /*/ -&3

-^(USE ADDITIONAL- SHEETS IF NECESSARY) >a\



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WACONT.0SOILSS-344UO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT
lWi T Ht--l<\ 5

(206,9273173
TELEX: 466762

FAX: (206) 927-3478

START nARn NO.:
OTf : / •??'/. f> 4

PRmFfrr NAME- • !3 L A '<' to* T -' - .• / «, * >, _
WELL IDENTIFICATION NO.: A//"- / * T + 'if- / ) <" COUNTiT: ^ ' .-" <

nm I INR MHVinn- J^V - " /^ >i-. /r.r / r /. _ LOCATION: _ 1/4__/±>ll/4_S-£ _ 1/4

nmnm ^">^.-;./ ~'̂ ' ••'- • • • : • > . • _ ///^ _ SFP..- 3-." TOWN- j / / t / RANRF- ? *

SIGNATURE: :

CONSULTING FIRM:.

REPRESENTATIVE _

DATUM:

WATER LEVEL ELEVATION:.

INSTALLED:

DEVELOPED:

WELL DATA AS BUILT FORMATION DESCRIPTION

SCALE: r = PAGE. .OF /_





SOIL SAMPLING SERVICE, LNC.
1415 MERIDIAN EAST, PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. ,*SOIL SS'344LO

Geotechnical. Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

PROJECT NAME: .inn a- - J? o 9 > 9 >

WELL IDENTIFICATION

DRILLING METHOD:

DRII 1 PR- ".'r^

SIGNATURE:

CONSULTING FIRM:

REPRESENTATIVE:

NO.:

J. -'£
' £ X \ .

I

HC- 9_C
• / - . -1.̂ ,̂ 1 / <-c.,S:/~<

.&f-.flf~.., /> //
.-, / \

milNTY: '-'/S.

IOCAT1CN:

SFH • 7 ->"

HATllM-

#f

1/4

TO'WN- J

CITY- A^7 ." ̂  .%W/yf'
2* 1M ̂ '̂ 1/4

? / / V RANRP- 3~'

' /J'&. . ^d.i .'/if- ,̂,-- WATFR1EVF1 RPVATiniM-

;'' ./
••'• /• / , - •?*'
' INSTAI 1 FH-

WELL DATA AS BUILT FORMATION DESCRIPTION

-6-

';f-l(ti!T

SCALE: 1' = PAGE. 1 OF.



• ""• * '•«.-•..•-••<.•*#.*:.. • .'•

SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST. PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. 0SOIL SS*344LO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478 o

r, / LA, A -?•<• JOB #: f '- '~ START CARD NO.: ?*>
- J l s - -\ ^

Wpll inFNTlFir.ATinNl NO : ,,Jf L. r '

DRII i iwfi Mpn-inn- -^ .'• r * ..•:-, ,.,-: / ? _ < • • /-• , -i
DRII 1 PR: ""V.C1 v •• . >£/ / r '. V , / / / /,

ff t

SIRNATtmF- '• //^" jLj,faVl'<

cnNSinTiNftFiRM- tx"^1^ / Ty '
RPPRFSPMTATIVF-

nOIINTY- - '

LOnATION:

spr- 5i"
DATUM-

• ; • ' • . CITY- --^/ "•-* /-i/-,'

1M 5 '̂ 1/4 /VfiT ^4

TOWN- Z-'*' RANfiF- 7^-"

WATER LEVFI R FVATION-

INSTAI 1 FO-

DPVP1OPPH!

WELL DATA

O

O

AS BUILT FORMATION DESCRIPTION

o

o
SCALE: V PAGE.



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. 0SOIL SS'344LO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

RO<: (206) 927-3478

* J, -• to* START CARD NO.:
WRI inFNTlPir.ATIONNO-. //.<"- > f

nrai i ING MFTHorv *9 i' '' *. > •* <-, ? • • -. " x '' • /
HRII 1 Ffl- •;Tr'.-X -; • / .-3. :- /- ^ £ />, '' /- /.'-

/ i

SIRNATIIRF- / fijA-t* ..̂ ..l- f-f.lk /

mwqiimNRFiRM- Cy' ffC 1 ^
RFPRPRPNTTATIVP-

nnilNTY- *>'//• .W

LOCA-nnw- 1/4
55FP..- >/~ TOWN: -

DA71 IM-

WATFR 1 FVFL ELEVATION:

INSTAI 1 PH-

npvpinppn.

r.nv- ^4?r ^.-" 7~-.r.-'>-/i.
5* .1M '̂ -i-' 1/4

7 / - ^ - RAWT5F- JJT'

WELL DATA AS BUILT FORMATION DESCRIPTION

SCALE:

• t*.

PAGE. .OF.



•^«t- • * •-j.'Jk* -j

SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYAU.UP, WA 98371-1399

FEDERAL ID #: 91-0762274 WACONT.#SOILSS*3441Q

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

o

PROJECT NAME:

WELL IDENTIFICATION NO.: MC ~ ' O

DRILLING METHOD: .Or.'/"-

DRILLER: 7">>/p.-. --•>

/>, 1/4
TOWN:

SIGNATURE: ^_

CONSULTING FIRM:.

REPRESENTATIVE: _

I

JOB f : //
COUNTY:

LOCATION:

SEC.: ?
DATUM:

WATER LEVEL ELEVATION:

INSTALLED:

DEVELOPED:

START CARD NO.:

CITY: .** *

1/4

RANGE: ?>

1/4

WELL DATA

O

o

..".'/«?" Cr2f ft 7 r

-J.r

SCALE: r =

AS BUILT FORMATION DESCRIPTION

o

o
PAGE / OF



SOIL SAMPLING SERVICE, INC.
J415 MERIDIAN EAST. PUYALLUP. WA 98371-1399

FEDERAL ID r 91-0762274 WA CONT. #SOIL SS'344LO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)9270173

TELEX-466752
FAX: (206) 927-3478

PROJECT NAME: £s if.'

WELL IDENTIFICATION NO.: ^'-"
DRILLING METHOD: _
DRILLER: ; " s ~

<•*-' * Tt-'-

SIGNATURE:

REPRESENTATIVE:

•«• f ) V<: -/

JOB ff: fr-iLf START CARD NO.: '̂
COUNTY: •-•'••:re<'f CITY: .--V^ ^/"

LOCATION: _ 1/4 >''•••' - 1/4 V

SEC.: ?-~ TOWN: ^/f^ RANGE:
DATUM: ___
WATER LEVEL ELEVATION:
INSTALLED: _____
DEVELOPED: _

1/4

WELL DATA AS BUILT FORMATION DESCRIPTION

-0

-/*'
C

SCALE: 1" = -'.̂ ^ PAGE. .OF.



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALUJP, WA 98371-1399

FEDERAL ID #: 91-0762274 WACONT.#SOIUSS-344UO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762
FAX: (206) 927-3478

o

PROJECT NAME: i<s*~~<f JOB ft . ' • . r START CARD NO.:
WFII inFMnpnATinw wn • /•/
DRIHINfiMFTHOD- C ," f

DRII 1 PR- ~ •" ..' -.-
1

SIGNATURE: • ' / . f > it .f

nnwstnTiNRFiRM- /
RPPRPSPMTATIVF-

r ~ / c
N .r^ , ,^ , /-^r , ,- ,_

••'\' f- . - ,? •? • / ,-. //;.
. I

/ » Lt t « /
Z C \ i

COUNTY- -

LOTJVTinN-

spr: • / :r
DATIIM-

•' •:• ( <

1/4

TOWN:

rrrv- /-•-v^ ^-/ 7-.A--
5"-^" 1/d xU/r' 1/4

-V/u^ PANRP- ££•'

WATFflLFVR n FVATinN-

INSTAI 1 FH-

DFVHOPFDr

> "»

WELL DATA

O

o

AS BUILT

SCALE: V

j rh. ••'; ̂  .-''//

r- I

I

FORMATION DESCRIPTION

O'

o
PAGE. OF



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WACONT. #SOILSS'344LO

Geotechnrcal. Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)9273173

TELEX 466762

FAX: (206) 927-3478

START CARD NO • j? 0 9 79

WFU inFMnFir.ATinM wn • ' - / f - ^L + .>•'•''- --1 S
DHII 1 INfi MFTHOD- C • •' ••' «-, <r-. / " . " -

HRIIIFR: 7 •-.•_•:; • -•-.' • • -_" '?• : • ' . • ' - / • • -

SIRNATIIRF: ' StLl ^',' * '' ','/. :

r.nM.qiimNfiFiHM- ( •< (' / /
RFPRFSFNTATTVF'

nnilNTTY- •--'

1 OHATION:

SFP..- J''

DATUM:

.•: ;-v t

1/4

TOWN: -

PITY- >s>?/ *r~ /'v.̂ .v

/f ::" 1/4 &-• 1/4

?'' ix RANRF- 7-*-'

WATFR 1 FVP Fl FVATinN-

INRTAMFD-

nFVFinppn-

WELL DATA AS BUILT FORMATION DESCRIPTION

-e

SCALE: 1" = PAGE. .OF L



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUR WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. #SOIL SS'344LO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

o

JOB ft ? START CARD NO.:
WFII inFMnnr A-prw wn • V^-,.?7" + ///*-•?<'
DRII 1 ING METHOD- /X<Vr n-^ ^ /:- £ / ^ /->

DRIIIFR- "."r?,V. Q^Sir-l^ , //£,•/,.
( . ' I

55IRNATI IRF- < /,' -^ ./ -J ^\ Lr A 3 ̂ .'/

/ ii/ f / /

RPPRPSFMTATIVP-

COUNTY- ^//"J

LOCATION'

spr- --','
HATllM-

^f C.ITY- ^JT1 /•/ .7-71

1/4 7^ 1/4 ^^

TOWN- J?//i' RANRF- J>'

^ /r?

1/4

WATFflLFW RPVATinN-

INSTAI 1 FD-

DPVR OPFP*

WELL DATA

O

o

AS BUILT

r'l'C

FORMATION DESCRIPTION

o.

o
SCALE: 1' = PAGE.



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUR WA 96371-1399

FEDERAL ID #: 91-0762274 WA CONT. #SOIL SS-344LO

Geotechnical, Engineenng & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762
FAX: (206) 927-3478

PRO.IRTTNAMF' /

WELL IDENTinCATION

DRILLING METHOD:

nrai i pa- "r" i> :

/
SIGNATURE: '</

CONSULTING FIRM:

REPRESENTATIVE:

5V J r,.' >i;A->i.-'i,,.*-,

NO- ^*- X^V J" T- Ht~>JiS'
bfrt^^,*:.',*^

?v . -•1s^r - • • ) ! . • //, / A
' (

.IOR«- /v^-v'v;
mtlNTY- <*\Si

1 OCAT10N:

SFH • 3 i "

nATtlM-

j .5 STAf

1/4

TOWN:̂

TTCARDI

CITY:.

? / .- •--

vin • jc '.

1/4 S

.RANGE:.

7?7 (^

S~7%'/ysi4
1/4

/ ̂

ihj( A,±k.l>*J WATPRIJ^Fl PIPVA-nOM-

u *n ( INSTAI 1 FD'

nFVR nppn-

WELL DATA AS BUILT FORMATION DESCRIPTION

/<.-:-.iv j jr

SCALE: 1" = •! PAGE. .OF



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST, PUYALLUP, WA 98371-1399

FEDERAL ID #: 91-0762274 WACONT. #SOIL SS*344LO

Geotecnnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

o

A r,/ /PROJECT NAME:

WELL IDENTIFICATION NO.: A/I- /# £

DRILLING METHOD:

DRILLER:

*.. ' / u~ ,

SIGNATURE: —

CONSULTING FIRM:

REPRESENTATIVE:.

LtU -̂2

1/4
TOWN: -? -7

JOB f: tf/-.

COUNTY:

LOCATION:

SEC.: ? -'

DATUM: _

WATER LEVa ELEVATION:

INSTALLED:

DEVELOPED:

START CARD NO.:

CITY: ^

1/4 5

RANGE

1/4

WELL DATA

O

o

AS BUILT

e ) (L

FORMATION DESCRIPTION

o

SCALE: 1* = PAGE. .OF.



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST. PUYALLUP. WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. tfSOIL SS*344LO

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation - Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

t • ,
c-i- • •

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

PRaiFPTMAMP gJ*!"* W* ~'Si.vA y

WFI i inFNTiFir.ATinN NO • H f -$ l $
DRII 1 INfi MFTVIOD- r.~ r <• r v-w ,->-, - • : . - / ^ ^

DRII 1 FR- rr .5 ,7 v . /Os /-. r •? /P. , <"*• x'-

x • 0 \
SIRNATtJRF: '' ' fMl̂ l ••* .\ *.ri)^/i

rnWRIIITINRFlRM- l # C \ (

*̂*. "̂

.inR«- '('-0:5,
r.niiNTY- -'-'
1 OCAT10N'

HATIIM-

,S~3 CTAPT r.Ann wn • Jo 9 7 9 a-
^^ ; nrrv-.

1/4 ;--•
TOWN- 7 /.-•-'

,>><•• r1 ^
1/4 .!

.RANGE:,

i/1 7^^
/fr' 1/4

3^

WATFRLFVF1 Fl FVATIOM-

INSTAI 1 FH-

nFVFlOPFD:

WELL DATA AS BUILT FORMATION DESCRIPTION

c - A } <;

(T -• f-lLf L

SCALE: 1" = PAGE. .OF.



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST. PUYALUUP. WA 98371-1399

FEDERAL 10 #: 91-0762274 AWCONT. #SOILSS*344LO

Geotechnicat, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

BVX: (206) 927-3478

o

PROJECT NAME Bt*?* •
WELL IDENTIFICATION NfV A/ C- 4" */ <T
DRILLING METHOD: <:?<f*y* ^i
DRILLER: / r p * \ . ^>. -V .-> 0>r

SIGNATURE: ll
CONSULTING FIRM:.
REPRESENTATIVE: _

_
( A

1/4

TOWN:

JOB ft ^-?-
COUNTY: £''
LOCATION:
SEC.: ? >"
DATUM: _ L
WATER LEVEL ELEVATION:
INSTALLED:
DEVELOPED:

START CARD MO -
CITY: ^

1/4 * •-'
RANGE: 7 •'''

1/4

WELL DATA

-o-

AS BUILT FORMATION DESCRIPTION

O

O

SCALE: V = ' 'J PAGE / OF ZL



SOIL SAMPLING SERVICE, LNC.
1415 MERIDIAN EAST, PUYALLUP, WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. 0SOIL SS*344LO

Geotechnical. Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

PROJECT NAME: % t* •'"' ' V#~~*'t<sA ;x

WELL IDENTIFICATION NO.: W- 3 <~5
DRILLING METHOD: /V<^/»n/vi/C<"A*/>

SIGNATURE:.

RFPRPSFMTATIVF-

i

U
/

JOB#:^:
COUNTY: J^L
LXATION:.

-^ ^ 7 9 s *
cnv-

.TOWN:.

1/4 /If £ 1/4
RANRP- ?r

DATUM:
WATER LEVa ELEVATION:.
INSTALLED: ^

WELL DATA AS BUILT FORMATION DESCRIPTION

t-;()C

SCALE: r = --v PAGE OF



SOIL SAMPLING SERVICE, INC.
1415 MERIDIAN EAST. PUYAULUP, WA 98371-1399

FEDERAL ID #: 91-0762274 WA CONT. #SOIL SS*344UD

Geotechnical, Engineering & Mineral Exploration Drilling • Instrumentation • Horizontal Drains

Ground Water Monitoring • Hazardous Waste Identification • Well Abandonments

RESOURCE PROTECTION WELL REPORT

(206)927-3173

TELEX: 466762

FAX: (206) 927-3478

o

PROJECT NAME _i i (/AT >•-,'• t.~,

WELL IDENTIFICATION NO.:
DRILLING METHOD __Il£jlQ
DRILLER: LJ

A/C -
,>, , r j- ,

SIGNATURE:
CONSULTING FIRM.
REPRESENTATIVE: _

lOR fl- //>. ?A f ? CTAHT HARD MO -A g

^-/.••j>rr CITY: &'••£•
LOCATION: 1/4
SEC.: "? s"<>- TOWN:
DATUM:

1/4

RANGE:

WATER LEVEL ELEVATION:
INSTALLED:

1/4

WELL DATA AS BUILT FORMATION DESCRIPTION

-rfi
\'f PlJC.

' 1
O

D
SCALE: 1- = ..•^•v* PAGE / OF L



Appendix D V
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Paci f ic Internat ional Pipe Enterprises, Inc.

TYPE 1 CATCH BASIN

Riser Section*

Available In 61, 121 and 24* heights to be
used to adjust to the maximum allowable
depth of 5'- 0* from finished grade to
pipe Invert. Lift holes are provided In all
risers and MUST be grouted up from both
Inside and outside to mure a watertight
structure.

Base Sections

This unit Is provided with 18* diameter
knockouts on all four sides leaving a
minimum wall thickness of 2*. Lift holes
are provided In all units and MUST be
grouted up from both Inside and outside
to assure a watertight structure.

Specifications

All units are manufactured to the
specifications of the Department of
Transportation and the APWA Standard
Plan B-1

Weights

Base Section
24* Riser Section .
12' Riser Sectfon „

.2,120 Ibs.

. 1,638 Ibs.

.. 830 Ibs.
6* Riser Section .... 415 Ibs.

^*H •»•*• i ;• -^ •••.'*•
U'«>*.il */?.'f: J

;_xe:j-~-:

fMRsiv

C-*-.'"'- •

i"-' /.'',". '.'."!

G - RU''-".: .'JO i~2i x

:i r

;r."s;ONS ;>o'.v>:

.:or.ru.T;v;.r>C5 "
.'•V!; - > f l

Plant Locations
4MI S.. Otchut

P.O. m rat
T*C«M, WA, tS4O»
(J04I 47V«II< (TAO
UMI (U-777I (SIA)
(MOI fU-SIM (WATS)
(30*1 47WU1 ffAXI

rss K
P.O. ••« rats

p*niM4. o*. tmi
1501) IIMMI

(MO) *»*-»!>» (WATS)
(Mil 2I4-MO) VAX)

SOU O.Ui Hwy. N.W.

P.O. •»« I14t
S*ton. OK. f7>O4
UO1I S*S-71SO

1*001 4SI-Om (WATS)
UOll MJ-IS» (TAJU



INC.

Pacific International Pipe Enterprises, Inc.

T~ rr T*.

18'or 3

1'tq

2',3',4'or S

48" MANHOLE

Weights
48'x 2* Base

Additional Footage
48* Sections

*^*4*- 4a'x.-18', Cone- .-̂ .̂ .1,380 ;«is.
' 48'x 36* Cone" 3,180 lb«.

Top Cone
Unltl arc avai lable In 18* or 36* helghli. Eccentric or
concentric ai required.

Top Slab
Standard unit It available 8* thick with 24* diameter
offset accen opening

Precast Sections
Standard unlti are available In I' through 5' height*.
joints are sealed with rubber gaskets provided by
PIPE, Inc.. Steps are available on requeit. Lift holes
are provided In all units and MUST be grouted up
from both Inside and outside to assure a watertight
structure.

Base Sections
Base units are available In 2' through 5' heights.

Knockouts
2' through 5* bases and 3', 4' & 5' sections are
available with various knockout configurations.
Special knockouts or blockouts are available on
request. Maximum hole size Is 36'. Minimum
distance between holes Is 8*.

Specifications
All units are manufactured to meet the requirements
of ASTM C-478, the Department of Traniportallon
and APWA Standard Plan 8-23a or B-23c

3,200 Ibs.
— 920 Ibs. per ft.

920 Ibi. per ft.

(

6

Wa^_ tJ.X^&j&S-

•All joints use a confined
round rubber gaiket
meeting ASTM C-443
specifications.

Plant Locations
4»OI I*. Och.rd

r.o. s« fnt
T<C«M. WA. »»40»
UMI 05.1111 (TAG)
not) tn-rm (IIAI
[1001 fll-llll (WATI)
110*1 4M.7»I VAX)

711 Ml. Cilantli tl.t
r.o. ••• mo

r.,u.»<. OR, )7]ii
(SOU lll-llfl

(HO) »>4.0llf (WATS)
(1011 Ili-040! (fAXI

SOU D.I.. H>T. M.W.

r.o.
l.l.m. Ot. >7I04

(Ml) US-7HO
(100) 4I1.01K rWATI)
lion

~



Pacific inlGrnaliunc! i j i [>e ' iiSGj. Inc.
f O. 8o« 9 156
1706) 475-3888
flENTON iJOfil 2 5 5 - 1 5 2 1
S E A T T L E (2061 C73-7772
CAX (7.061 4M-763I
WA WATS 18001 922-6338

Taccxna. WA 984Q9

MATERIAL SOURCES

•• "»«n A.

lltmt —

PLANT D R Y C A S T : :ONFORMING ASTM 3TD. SUPPLIER

Cement-Type II
Flyash
3/8" Washed Rock

Pipe Sand

Reinforcing Wire
Rubber Gaskets

PRECAST:

Cement-Type II

3/4" Washed Rock

Building Sand

WRUA 19 (Super Plasticizer)

Daravaic (Air Entraining)

Reinforcing Mesh

Reinforcing Rebar

Rubber Gaskets

Sincerely yours/

Engineerin

C 150
C 618
C 33

C 33

A 496
C 443 & C 361 &
AASHTO M198-79
(1986)

C 150

C 33

C 33

C 494

C 260

A 185

A 615 GR 60

C 443 & C 361

Tillbury Cement/ Seattle
Pozzolanic NW, Centralia
Lonestar Northwest
#B-58 Steilacoom
Lonestar Northwest
8B-58 Steilacoom
Davis Walker/ Kent/
Best Fitt Co.
Sumner/ Wash.

Wash

Tillbury/ Seattle/ Wa.

Lonestar Northwest
88-58 Steilacoom
NW Aggregates
SB-58 Steilacoom
w. R. Grace Co. Redmond

W. R. Grace Co. Redmond

Davis Walker/ Seattle/ WA.

Nucor Steel/ Plymouth/ Utah

Best Fitt Co. Everett

I Ltxitiont: 4601 South Oicha/d. Tacoma. WA

756 N.E. CoJwmb,. Blvd.. Portland. OR

M*m6*r: Pacriic Norihw.n Conaat* Pip* Ataociaiion / An.- ran Conaal* Pip* AMocialion



W x 3" x V," NON-SKID
PATTERN CAST
TEGRALON TOP

•/•.. v • •
- 1"0 THRU 3 P

CORE

. • : B

LETTERS AS
SPECIFIDED

VT WEB
8 PL.

UNDERSIDE SHOWN
FOR CLARITY '• SECTION B-B

-.;-r^ ••....-. -

APPROX. WEIGHT

FRAME-210 IBS.
COVER- 150 UBS.

A.P.W.A.-42

OLYMPIC FOUNDRY (1984) INC.
SEATTLE, WASH.

24" x 6" FRAME & COVER CAM LOCK
APWA STD. 42

RATING — H-20 PART NO. MH3U3CL.



• r
A

L

I
^

*"

1

11

— .

J

•
a

*

r

— i

a

^

3

n•u

3

>

5
r

T.

1

3

.,

')'-')"

II

II

1

A

J
'rF'/."

2Vi"J ILy," %'JL ft"

FRAME

PAD 1 '/j" x %" x
'/." THICK (8REQ.)\ B —] 1" OPENING TYP.

SECTION A-A

C coNrcr.,v.s TC :.-•-,.ZK CO.-.'CC
C .̂ ON-CO;.-.-̂ ..:,:::-.̂  - nivisn A?O RZOI^

^T CRCV/f^r. :.'.'a

:w ...I

vVCrf »<-

n...,. 557^

/•

R = 2'-2"

PAD 1 %" x %"
x Vi" THICK

SECTION B-B

GRATE

^JL _J
NORMAL TO BAR

SECTION C-C

NOTES:
1. W.S.D.O.T. PART NO. B2A & A.P.W.A. NO. 49

COME WITH DUCTILE IRON GRATE

BOTH FRAME AND GRATE ARE MACHINED.

2%" RISER FRAME ALSO AVAILABLE

PART NO. C860R

APPROX. WEIGHT

FRAME 170 LBS.
GRATE 110 LBS.

280 LBS.

OLYMPIC FOUNDRY
SEATTLE, WASH.

18'/2" x 22V2" x 4" REVERSIBLE
FRAME AND GRATE

RATING — H-20 PART NO. SM60
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CULVERT INSTALLATION GUIDE

ACS culver; y\oe ;s recsrr.menaec' icr 'esiaer.-.iai arweway culverts anc Jieic crossings. Because t.-.ese installations are .not suoiect
'. i to reoeatec neavy trucx traffic, the recommenced comoaction ;«vel is SOS. This compaction typically car DC sc.iievec Dy hand
V. tamoing tne 3acxMl ,-natenal around the ?ioe. The minimum heights of cover 'or these ir.s:ailat.ons are a: listed in trse tabie to the

^^ ngnt.

Minimum Dimensions —
Trench Installation Oo«n Ditch installation Trench or °P«" Dllch installations

f*
\..

1

,Ay^ f̂r f̂i.\ <«Csw ^r° vi\ Nominal Minimum
NQ *̂- 'p^Cx X^S* « *Z&y Dlameier Thickness

^<--̂  .— - ̂ * ^^**^^ r̂ >^
'̂ •̂TviL oti3^ •: JL » '^VM^v> • cjuvw. on '̂  ;•••": J^T D_ 3
.•6 CO*'»CTED 3 -. ^ /I* ;̂ /.;j(i-.» COM^»CTEO i-jjjF...

m^^^ "̂ ^JSff «- 5-î lsiir B -̂ ^s^? is- s-
| D B - 1 8 - 6 "

W . ,_ 24" 6

Mlminum Min. Trench
Cover Width

C W

12" 20"

12" 24-

12- 28"

12" 36"

*2" 42"

Product Specifications and Installation Procedures for Corrugated
Polyethylene Tubing and Fittings.

~o facilitate the design and installation of drainage systems using corrugated polyethylene tubing and fittings, a list of the ap-
plicable product specifications and recommended installation procedures has been developed for various end-use applications
shown below:

^ END-USE PRODUCT RECOMMENDED
jj APPLICATIONS SPECIFICATION INSTALLATION PRACTICE

AGRICULTURAL DRAINAGE ASTM F 405
ASTM F 567
SCS Code 506

Bureau of Reclamation,
(where aoplicaole)

RESIDENTIAL 4 COMMERCIAL
CONSTRUCTION
Foundation Drains ASTM F 4Q5
(exterior 4 interior) ASTM F 667

Downspout Runoff ASTM F 4Q5
ASTM F 567

Sasement Window ASTM F <OS
Wells ASTM r 557

Driveways 4 ASTM F 405
Sidewalks ASTM F 557

Seotic Tank Leach ASTM F 4Q5
Fields

S32 Leach Fields ASTM F 567

HIGHWAY 3ERM 4 AASHTO M 252
UNOERDRAINS

GOLr COURSES 4 ASTM F 405
^ ATHLETIC FIELDS ASTM F 567

^-Other Aoolicaole Product Listings:
1^ 3OCA *80-34: Suilding Officials and Code Aaministrators. Intl.
i IAMPO *1549: international Association of Plumomg and Mechanical

Officials
S3CC S74-40: Southern Building Code Congress International

ASTM F 499
ASTM F 449
ASTM F 449

Bureau of Reclamation
(wnere applicable)

ASTM r 449
ASTM f 449

ASTM F 499
ASTM F 449

ASTM F 449
ASTM F 449

ASTM F 449
ASTM F 449

ASTM F 481 or Local
Health Department

Local Health Deot. or
Mfg. Recommendation

Slate Hwy. Dept.

ASTM F 449 or
Mfg. Recommendation



RESIDENTIAL & CONSTRUCTION APPLICATIONS

Fig. 1 Horn* and construction uses lor corrugated plastic tubing.

ADS TUBING INSTALLATION GUIDELINES

CARE DURING INSTALLATION

Care should be taken to prevent damage to the tubing
during the backfilling operation. Avoid dropping large clocs
or rocks directly on tubing. Impact loads of all types should
pe avoided until tubing is property bedded.

BEDDING
It is preferred that tubing be bedded in a gravel envelope.

However, selected soil backfill material may also be used
with satisfactory results. The bedding material should be
placed around the tubing to a depthatleas:2"overthetopof
tubing. When selected soil bedding material-from the trench
excavation is used, small loose particles of soil that will flow
around the tubing and minimize soil settling should be
chosen. Avoid large rocks that may damage the tubing or
large clods of soil that cause voids and subsequent excessive
settling.

DEPTH OF COVER

If vehicular traffic is expected over tubing, there should be
a minimum of 12" of cover over tubing if gravel bedding
material is used. Typical recommended gravel envelope
materials would be pea gravel. SA stone or pit run coarse
sand and gravel mixes.

PROPER GRADE
The grade or fall on which tubing is laid is important in that

reversals in grade will reduce the effectiveness of the system.
Best drainage practice calls for a continuous downhill fall, or
grade, over the entire length of the drain fine. A fall of 0.2
inches per 10 feet of length is generally considered
adequate. Greater amounts of fall will promote more rapid
drainage.

PROPER SELECTION OF MATERIALS

Proper selection of materials is determined by the applica-
tion. If the line is to serve as a drainage line. Perforated
Tubing should be used. If the line serves only to convey

water away from an area (such as downsoout runoffs, etc.)
Non-Perforated Tubing is best, as it will not dissipate water
into the surrounding area.

Non-Perforated Tubing should also be used if the line runs
close to trees where root penetration may be a problem. If the
soil being drained is sandy or silty. then either
"Drain-Guard"* or a gravel envelope snould be used to pre-
vent fine soils from entering and blocking the line. If the
above recommended practices are given due consideration
when installing a drainage system. ACS tubing will proviae
an easy to install, safe, permanent and efficient drainage
system.

r

Flour* 2

TYPICAL INSTALLATION
FOR DRAINAGE USE

TYPICAL INSTALLATION
FOR DISPOSAL FIELD USE

OH IN SANDY SOILS
WHERE -ORAIM GUARD"

IS NOT USED.

S«* Backfill

—Gr»v«i or
S«iect»a 3«ooing Material

NOTE: 12" width is suggested to allow easy access for I
proper bedding. Other widths may-ae used If good bedding (
practices can be obtained.

^Registered Trademarks



ADVANCED DRAINAGE SYSTEMS. INC.

PRODUCT INFORMATION SHEET
Advanced Drainage Systems. Inc. is America's leading

manufacturer ol quality corrugatec polyethylene pioe.
ADS pipe is manufactured of selected polyethylene resins

to meet :ne strictest product quality standards and industry
specifications.

ACS manufactures a complete line of corrugated pipe,
from 3-incn'!hrough 2^-mcn diameters tor various drainage

applications around :ne">iome. !arm or construction !sue.
' rrom cpast to coast. A2S pipe :s available througn ;ne
-industry's most extensive distributron network."'; t.* j
e- A commitment to quality and innovation combine to make
^-AOS-snonymous wan state of the art arainage and drainage

'

APPLICATIONS

"he principal applications for corrugated polyethylene are
in agriculture, in the construction industry and lor hignways
and roads. Its wide acceptance in these varied applications is
due primarily to:

5 resistance to abrasion
6 flexibility
7 low cost

1 ease of installation
2 lightweight
3 resistance to corrosion
4 unique structural properties

There are rr.any apolications for corrugated polyethylene
tuoing. but trie following is representative of its widely varied
uses:

rarm Drainage. Residential and Commercial Buildings.
Exterior rountiation Drains. Interior Foundation Drains,
Downspout Runoff Drains, Low-Spot Drainage, Basement
Window Well Drainage. Driveway and Sidewalk Urtderdrain-
age. Septic Tank Laacn rields. Gravel-less Septic System.
Corrugated Polyethylene Culvert Pipe. Golf Course and
Athletic rields.

Below is a detailed look at each of these uses:
FARM DRAINAGE. Subsurface drainage of farmland is the
key to successful farming. In many cases it allows for recla-
mation of land once considered to be unfit or unprofitable for
farming. In addition, subsurface drainage results in
increased yields and improved farming operations.

The introduction of corrugated polyethylene tubing and
improved installation techniques has resulted in a lower
installed cost for agricultural drainage systems, than for
other materials used in the past. This has led to an increase in
farm drainage and has contributed to the ever increasing
productivity in American agriculture.

RESIDENTIAL AND COMMERCIAL BUILDINGS. Early in
'fie history of corrugated polyethylene tubing in this country,
architects ana engineers recognized its value for many appli-
cations around residential and commercial buildings. These
various applications are illustrated in Figure 1.

EXTERIOR FOUNDATION DRAINS are necessary tor both
residential and industrial buildings, below the level of the
lowest floor, where high water taotes and rainwater result in
wet basements. These drains are placed to collect and chan-
nel water away from footers and basement walls to a suitable
outlet

INTERIOR FOUNDATION DRAINS are often necessary in
areas wnere grouna water is a prooiem. These drams inter-
cept water that otherwise would gam entry tnrougn the oase-
ment walls or floor.

DOWNSPOUT RUNOFF DRAINS using corrugated 3'astic
3ipe channel water coilectes in ;he .-ocf gutters to areas
away from "the building. These can oe discharged into storm
sewers, into the curb at the edge of the street, or into other
suitable outlets.

LOW-SPOT DRAINAGE in lawns or yards can be accomp-
lished using surface inlets and corrugated polyethylene tuo-
ing to collect and carry the water to a storm sewer or other
disposal area.

BASEMENT WINDOW WELL DRAINAGE will prevent rain
water from seeping down the foundation wall and entering
the basement. This is accomplished by running a length of
non-perforated tubing from the drain in the bottom of the
well to the disposal area.

DRIVEWAY AND SIDEWALK UNDERDRAINAGE is used to
prevent frost damage or pavement deterioration due to
unstable bases. Installation of perforated arainage tubing in
a bed of gravel allows the water :o dram ou; of the base
course and be channeled away irom the pavement.

SEPTIC TANK LEACH FIELDS, utilizing 4-inch corrugated
polyethylene tuoing is one of the most common methods ior
home wastewater disposal. Polyethylene plastic tuaing is
used because of its light weight, ease of installation, and its
virtual immunity to trie corrosive environment found inseptic
tank leac.l fields.

GRAVEL-LESS SEPTIC SYSTEM called S32®. a recent in-
novation in on-site waste water disposal technology, is con-
structed of 8" and 10" tubing encased in a spun bonded
mesn material. Drain Guarc* protective wrap and eliminates
the need for gravel.

CORRUGATED POLYETHYLENE CULVERT PIPE is also
available in larger sizes (up :o 24-inch diameter) for culvert
applications including use around commercial and residen-
tial buildings. The load bearing caoaaility in camoination
with a "select" envelope and the resistance of polyethylene
pioe to chemical attack and aBrasion nave led to its wiae-
spread use in this application. See Fig. 3 for installation
guidelines.

GOLF COURSES AND ATHLETIC FIELDS. Golf courses
and landscape architects have long understood the aenefits
of proper drainage tor neaviiy used turf. A well designed
cramage system provifles for :he raoid removal of excess
water :o maximize playing time and minimize carnage ;o
tees, greens and fairways. Corrugated polyethylene tuomg
has Become the predominate drainage material used for golf
courses, athletic tieids and other nign-use turf areas.
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February 22, 1993

RCI Environmental
P. 0. Box 5/89
Kent, Washington 98064

Re: Port of Tacoma
Blair Waterway Cleanup
Contract 710

Dear Sirs:

The 18" and 24" diameter crap for the above-referenced
project will be 16 gage (.064) Galvanized Corrugated Steel Pipe
with Asphalt Treatment Number 1. The connecting bands will be
Hugger Bands with 0-Ring Gaskets.

The pipe and bands w i l l meet AASHTO M-36 and M-190, as
well as all applicable WSDOT specifications.

Sincerely yours,

Doug Maxwell
Regional Sales Engineer

o
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CONSTRUCTION PRODUCTS INC.

Installation Instructions
HUGGER Band with Gaskets

HUGGER Bands with gaskets have is proper installation. These in-
been used in thousands of success- structions will help you achieve a
ful installations. The key to success good installation.

1Liberally lubricate gaskets With either a soap base "^JApp^ing1 additional lubricant to outside pipe ends is
lubricant such as Tylox *7 or a vegetable 1>ase:lubrirr0v,0dJ"inot mandatory, but is recommended to produce opti-

cant such as Crisco. ..'". ".'.""/'*"' -"'"• —;; -;^muJm,°results'With-larger,Diameters or asphalt-coated pipe
; "—•'•••'. A '• ''-'•'"'*' °' ''-•' ̂ cpl^:weather_ Remove any;1 foreign matter that might

''}'/' 7 J s"' becomeJodgediiet ween the/pipe and the band.
_l/a.V/, ' •;-•/-' -- '«::.'.. :

c-



[ Snap gaskets around and into the first annular corruga-
tion of each pipe end.

Snap the gasket several times to allow for final seating.

o

5Lubricate the entire inner surface of the band between /jCheck bars for proper position,
the corrugations with the same lubricant. O



F lf necessary, use the bolt to turn the bar so that the
holes are in alignment. 8Tear off enough TC-40 to reach between the corru-

gations at the end of the band.

9Tuck TC-40 over the lip of the band. NOTE: With
double asphalt-coated bands in warm weather (warm

enough to cause the asphalt to flow), TC-40 may not be
necessary. For final determination, use a joint tester to
evaluate performance.

the necessary parts lubricated and all foreign
matter between pipe and band removed, use a

Felton Puller or long bolt to start the band lap.



n PuIl the band into position. For maximum compres-
sion of the gasket, the band corrugation must

be fully seated into the second corrugation from each
pipe end.

12Insert bolts and tighten the band.

Use a "deep well socket" and power wrench for
rapid assembly. Tap the band during tightening

with a rubber mallet to ensure uniform seating of the
gasket.

Cometh and HUGGER are registered trademarks of Contech Construction
Products Inc. Crisco is a trademark of Procter and Gamble Co.
Specification data referring to mechanical and physical properties and chemical
analyses relate solely to tests performed at the time of manufacture on specimens
obtained from specific locations of the products in accordance with prescribed
sampling procedures.
No express warranty or implied warranties of merchantability or fitness are
created or intended by this document or its illustrative text.
Copyright 1989. Contech Construction Products Inc . Middletown. Ohio

LCP-3019 SM KM ft/89

<o

•4 J\ As a guide, torque bolts between 25 to 30 foot-
X Hhpounds. For maximum compression of the gasket,

the band corrugation must be fully seated into the second
corrugation from each pipe end. Where specifications
restrict infiltration/exfiltration, a test must be conducted
on the assembled joint to confirm proper installation.

CONSTRUCTION PRODUCTS INC

lilhn in U.S. A



ANTEC CORPORATION
P.O. Box 30'

10620 N.=. 3th St.. S-ite 202
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1FORMANCE «

Ordering Information
Specifying information required to custom-build a
Tldeflex™ Valve for your exact application includes
line pressure, back pressure, flow rate and velocity
and O.O. of pipeline.

Red Valve manufactures Tideflex™ Valves to
special O.O. dimensions and can also provide a
mounting thimble.

Ordering a Tideflexr" Valve is as
easy as completing this chart!

B«ck Pressure

line Pressure

Minimum

0 Ol't

Maximum

Maximum Row Hat» / • —r/

Maximum Row Veioaty.

Discharge To: X Atmosphere? Scrrh «
X Under Water)

^ .**Pipe O.D.̂ i±_ Pipe Material.

MM
SIZE
•ML)

i/r
3/4"
r

1-1/4-
M/r
r

2-i/r
y

STEEL
PIPE
o.a*

.340
1.050
1.315
1.660
1.900

2-3/8*
2-7/8"
3-1/2"

4" 4-1/2"
3" ; Spie-

s'
8"

10-
ir
14"

16"
18"
20"

5-5/8"
8-5/8"

10-3/4"
12-3/4"

14"

MAXIMUM
LENGTH

L

2-i/r
2-3/4*

3'
r

6-1/4-

r
r
3-
r

16-

13-
16-
19-
22-
2T

16" . 24"
18"
20-

26'
27-

24" 2"- 36*

MAXIMUM
HEIGHT
r*

1-3TI6"
1-15/16"

r
r

2-13/16"

3<V4*
4-9/16"
5-1/4-
7-1/4-

10-W

10J«"
13-1/16"
iSJffl"

17-13/16"
21-1/T

22-1/4"
26-3/4-
29-3/4"
37-1/4"

30- 30" 38' i «-3/4-

3T
36"
42"
48"
51-

80"
72-
78"
84"

29-1/4"
36"
42"
48"

50-3/4"

60*
72"
78"
84"

90" 90-

46- 46-i/r
50-
54-
65"
74"

78-
95"
92"
88"
98"

51-3ffl"
61-1/r
61-1/T
64-1/r
80-3/4-

103"
111-
11T

119-i/r

CENTERUNE
TTJBASE
HEIGHT

H'

19A52"
31/32"

1-
1-

1-13/32"

1-7/8"
2-9/32'
2-5ffl"
3-5/8"

5-5/16"

5-3/16-
6-17/32"
7-11/16-
8-29/32"

WIDTH
F

i/r
1/2"

Sffl*
Sffl-

5/8-
5/8"
5/8"

1-
1-1/8-

7/8*
15/16"

7/8*
1"

10-3/4" 1-1/4-

11-1/8"
l3-3ffl"
14.7/8*
18-5/8"
21-7/8*

1-1/4-
1-1/4*
1-1/4"
1-3/4"
r

23-1/4' 2'
25-11/16-

30-3/4-
30-3/4-

j 32-1/4-

40-3/8-
51-1/2-
55-1/2"
55-1/2"
59-3/4-

2-3/8"
2-1/T
2-i/r
2-3/4-

2-3/4"
r
r
r

3-1/2"

o

'Stee/. Concrete, ana Ductile Iron pipe Q.D.S vary, 'r.; important to verity pipt 0,0. \
lor proper suing.

•Hag/if may vary stigtitty due to oisiomued canurucr.on.

•V
Rctl VjK

>4 Knl \ ..>
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HEALTH AND SAFETY PLAN
BLAIR BACKUP PROPERTY
PORT OF TACOMA, WASHINGTON
REVISED FEBRUARY 16, 1993

EMERGENCY CONTINGENCY INFORMATION

SITE LOCATION

NEAREST
HOSPITAL

EMERGENCY
RESPONDERS

EMERGENCY
CONTACTS

Blair Backup Property, 3002 Taylor Way
(Located between Alexander Avenue and Taylor Way)
Tacoma, Washington
(206) 383-5841

Puget Sound Hospital
215 S 36th Street
Tacoma, Washington
(206) 474-0561
The route from the facility to the hospital is depicted
on Figure E-l.

Police Department 911
Fire Department 911
Ambulance 911

Hart Crowser, Seattle Office (206) 324-9530
Curtis Ratcliffe, Facility Contact (206) 383-5841
National Response Center (800) 424-8802
State Contact (206) 553-1263
Environmental Response
Team (908) 321-6660
Chemtrec (800) 424-9300

In the event of an emergency, call for help as soon as possible. Give
the following information:

»• WHERE the emergency is - use cross streets or landmarks
> PHONE NUMBER you are calling from
»• WHAT HAPPENED - type of injury
»> HOW MANY persons need help
+ WHAT is being done for the victim(s)
»> YOU HANG UP LAST - let the person you called hang up first

Page E-l



Route to Hospital Map

Blair Backup
Property

Base map prepared from USGS 7.5-minute quadrangles. Tacoma North and Proverty Bay,
Washington, photorevised 1981.

6400 HARTCROWSER
J-235O-24 11/93
Figure £-1 Page E-2



Hart Crowser
J-2350-24

SITE HEALTH AND SAFETY PLAN SUMMARY

LOCATION: Blair Backup Property, 3002 Taylor Way, Tacoma,
Washington.

PROPOSED DATES OF ACTTVTnES: February-June, 1993.

TYPE OF FACILITY: Shore-side properties adjacent to port facilities.

LAND USE OF AREA SURROUNDING FACILITY: Port facility.

IDENTIFIED SITE CONTAMINANTS: Arsenic, chromium, and
PAHs.

ROUTES OF ENTRY: Airborne dust, skin contact with soil and
groundwater, and incidental ingestion of soil.

PROTECTIVE MEASURES: Engineering controls, safety glasses,
safety boots, hard hat, gloves, protective clothing,,and,respirators. •„

MONITORING EQUIPMENT: None required. . ;

FACTORS PROMPTING SITE ACnvmES: Construction oversight.:

1.0 INTRODUCTION

/./ Purpose and Regulatory Compliance

This site-specific Health and Safety Plan (H&S Plan) addresses
procedures to minimize the risk of chemical exposures, physical
accidents to on-site workers, and environmental contamination at the
Blair Backup Property in Tacoma, Washington. The H&S Plan covers
each of the 11 required plan elements as specified in WAC 296-62-3010
(4)(b). To help the reader find this required information, Table E-l
shows the major sections where each of these elements is discussed.
Additional supporting information is presented throughout this plan,
and the reader is advised to thoroughly review the entire plan. When
used together with the Hart Crowser General H&S Plan, this site-
specific plan meets all applicable regulatory requirements.

Page E-3



Hart Crowser
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Table E-l - Location of Required Health and Safety Plan Elements in
This Site-Specific H&S Plan

Required Health and Safety Plan
Elements*

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)'

(viii)

(ix)

(x)

(xi)

Names of key
personnel

Safety and hazard
analysis

Training

Personal protective
equipment

Medical surveillance

Monitoring program

Site control ., . " ' ' .

Decontamination

Emergency response
plan

Confined space entry

Spill containment

Location in this Health and
Safety Plan (Section number
shown)

1.3 Chain of Command

2.0 Hazard Evaluation and
Control Measures

12.0 Training Requirements

3.0 Protective Equipment

11.0 Medical Surveillance

2.3 Air Monitoring and Action
Levels

4.0 Exclusion Areas,
8.0 Site Security and Control

6.0 Decontamination

10.0 Emergency Response Plan

2.6 Confined Spaces

9.0 Spill Containment

Required H&S Plan elements are numbered according to their
listing in WAC 296-62-3010 (4)(b)

1.2 Distribution and Approval

This H&S Plan will be made available to all Port of Tacoma and Hart
Crowser personnel involved in field work on this project. This Plan
represents minimum safety procedures. Contractor is responsible for
their own safety while present on site. The plan has been approved by
the Hart Crowser Corporate H&S Manager. By signing the

O

o

O
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Han Crowser
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documentation form provided with this plan, project workers also certify
their approval and agreement to comply with the plan.

1.3 Chain of Command

The chain of command for Health and Safety in Hart Crowser projects
involves the following individuals: the Corporate H&S Manager, the
Project Manager, the Project H&S Manager, and the Field H&S
Manager.

Project Manager: Garry Horvitz, P.E. The Project Manager is charged
with overall responsibility for the successful outcome of the project
The Project Manager, in consultation with the Corporate H&S
Manager, makes final decisions regarding questions concerning the
implementation of the Site H&S Plan. The Project Manager may
delegate this authority and responsibility to the Project and/or Field
H&S Managers.

^ -r*

Corporate H&S Manager. David Chawes, C.I.H. The Hart Crowser
Corporate H&S Manager has overall responsibility for preparation and •--
modification of this H&S Plan. In the event that .health.and safety -
issues arise during site operations, he will attempt to resolve them in
discussion with the appropriate members of the project team.

Project H&S Officer: John R. Verduin HI, P.E. The Project H&S
Manager has overall responsibility for health and safety on this project
This individual ensures that everyone working on this project
understands this H&S Plan. He will maintain liaison with the Hart
Crowser Project Manager so that all relevant safety and health issues
are communicated effectively to project workers.

Field H&S Manager: Grant Knechtel. The Field H&S Manager is
responsible for implementing this H&S Plan in the field. The Field
H&S Manager will also assure that proper protective equipment is
available and used in the correct manner, decontamination activities are
carried out properly, and that employees have knowledge of the local
emergency medical system should it be necessary.

Page E-5
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1.4 Work Activities O
Hart Crowser project activities will include observation of demolition,
excavating, and smoothing activities, and collection of soil samples.

Site Locations and Descriptions

The sites are located adjacent to active port areas and have a long
history of industrial use. During that time, chemicals may have been
used, disposed, spilled, or otherwise migrated into the subject
properties.

2.0 HAZARD EVALUATION AND CONTROL MEASURES

2.2 Toxicity of Chemicals of Concern

Based on previous site investigations, the following chemicals are known.
to be present.at. this .site: arsenic, .chromium, and polycyclic aromatic. ,
hydrocarbons (PAHs).. Pertinent,toxicological;.properties, of these' .
chemicals,are discussed:below;~;

This information generally covers potential toxic effects which may
occur from relatively significant acute and/or chronic exposures, and is
not meant to indicate that such effects will occur from the planned site
activities. In general, the chemicals which may be encountered at this
site are not expected to be present at concentrations which could
produce significant exposures. The types of planned work activities
should also limit potential exposures at this site. Furthermore,
appropriate protective and monitoring equipment will be used as
discussed below to further minimize any exposures which might occur.

As a point of reference, standards for occupational exposures to these
chemicals are included where available. Site exposures are generally
expected to be well below the level of any of these exposure limits.
These standards are presented using the terminology defined by the
Washington State General Occupational Health Standards (WAC 296-
62, Part H) as follows:

O
Page E-6
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PEL Permissible exposure limit.

TWA Time-weighted average exposure limit for any 8-hour work
shift of a 40-hour work week.

STEL Short term exposure limit expressed as a 15-minute time-
weighted average and not to be exceeded at any time during
a work day.

Arsenic

Arsenic is toxic by inhalation and ingestion of dusts and fumes or by
inhalation of arsine gas. Trivalent arsenic compounds are the most
toxic to humans, with significant corrosive effects on the skin, eyes, and
mucous membranes. Dermatitis also frequently occurs, and skin
sensitization and contact dermatitis may result from arsenic trioxide or
pentoxide. Trivalent arsenic interacts with a number of sulfhydryl
proteins and enzymes, altering their normal biological function. .-jr..
Ingestion of arsenic can result in fever, anorexia, cardiac abnormalities,;:;:
and neurological damage. Liver injury can accompany-chronic -larV...
exposure. Skin and inhalation exposure to arsenic,has been associated ,;;;Y.
with cancer in humans, particularly among workers in* the arsenical-
pesticide industry or copper smelters. Arsine is a highly toxic gaseous .;;-<;
arsenical, causing nausea, vomiting, and hemolysis. The current PEL- :1~-
TWA for organic and inorganic forms of arsenic is 0.01 mg/m3.

Chromium r

Chromium metal and insoluble chromium salts can affect the body if
inhaled or swallowed. Ferrochrome alloys have been associated with
lung disease in humans. Certain forms of chromium (VI) compounds
have been found to cause increased respiratory cancer among workers.
Unless it can be demonstrated that no chromium (VI) compounds are
present, chromium should be treated as a carcinogen. The PEL-TWA
for chromium (III) compounds is 0.5 mg/m3, and for chromium VI the
PEL-TWA is 0.05 mg/m3.

Polynuclear Aromatic Hydrocarbons (PAHs)

Exposure to polynuclear aromatic hydrocarbons (PAHs) can occur via
inhalation of vapors, ingestion, and skin and eye contact. Skin contact
can result in reddening or corrosion. Ingestion can cause nausea,
vomiting, blood pressure fall, abdominal pain, convulsions, and coma.

Page E-7
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Damage to the central nervous system can also occur. The U.S.
Department of Health and Human Services (1989) has classified 15
PAHs compounds as having sufficient evidence for carcinogenicity, while
the U.S. EPA (1990) has classified at least 5 of the identified PAHs as
human carcinogens. There are no currently assigned PEL-TWA for
PAHs, but the closely related material coal tar is listed as coal tar pitch
volatiles with a PEL-TWA of 0.2 mg/m3.

2.2 Potential Exposure Routes

Inhalation. This route of entry could occur if dusts become airborne
during site activities. Inhalation of dusts contaminated with site
chemicals is also a possibility. Air monitoring and control measures
specified in this plan will minimize the possibility for inhalation of site
contaminants.

Skin Contact This route of entry could occur if contaminated soil,
water or product contacts the skin or clothing. Dusts generated during
soil movement may also settle on .exposed', skin and clothing" of site
workers. Protective clothing and. decontamination activities specified in
this: plan will: minimize the potential :for skinjcontactrwith .the :
contaminants;

Digestion. This route of entry could occur if individuals eat, drink or
perform other hand-to-mouth contact in the contaminated (exclusion)
zones. Decontamination procedures established in this plan will
minimize the inadvertent ingestion of contaminants.

2.3 Air Monitoring and Action Levels

Air monitoring for total dusts will not be conducted by Hart Crowser.
Rather, observation of visible dust during construction activities will be
the criteria for action. Visible dust must be reduced immediately by
application of water or modification of construction activities.

2.4 Fire and Explosion Hazard

Care will be exercised at all times during field activities where
flammables are known or suspected to be present.

O
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An ABC dry chemical fire extinguisher with a minimum charge of 10
pounds shall be available at the site. Observe basic precautions such as
no smoking or creation of sparks or open flames.

Heat and Cold Stress

Heat Stress

Use of impermeable clothing reduces the cooling ability of the body due
to evaporation reduction. This may lead to heat stress. If such
conditions occur during site activities, we will maintain appropriate
work-rest cycles and drink water of electrolyte-rich fluids (Gatorade® or
equivalent) to minimize heat stress effects. Also, when ambient
temperatures exceed 70 °F, we will conduct monitoring of employee
pulse rates.

Each employee will check his or her own pulse rate at the beginning of .s
each break period. Take the pulse at the wrist for 6 seconds, and
multiply by 10. If the pulse rate exceeds, 110. beats,per minute, then .../. r
reduce the length of the next work period by. one-third. &

>• ' • • ' • - • . ': • •
' • , - • * - •

Example: After a one-hour work period at 80 degrees, a worker has a.
pulse rate of 120 beats per minute. The worker must therefore shorten;-
the next work period by one-third, resulting in a work period of 40 ^
minutes until the next break.

•:•.

Hypothermia

Hypothermia can result from abnormal cooling of the core body
temperature. It is caused by exposure to a cold environment, and wind-
chill as well as wetness or water immersion can play a significant role.
The following section discuss signs and symptoms as well as treatment
for hypothermia.

Signs of Hypothermia. Typical warning signs of hypothermia include
fatigue, weakness, incoordination, apathy, and drowsiness. A confused
state is a key symptom of hypothermia. Shivering and pallor are usually
absent, and the face may appear puffy and pink. Body temperatures
below 90° F require immediate treatment to restore temperature to
normal.
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Treatment of Hypothermia. Current medical practice recommends slow
rewarming as treatment for hypothermia, followed by professional
medical care. This can be accomplished by moving the person into a
sheltered area and wrapping with blankets in a warm room. In
emergency situations where body temperature falls below 90° F and
heated shelter is not available, use a sleeping bag, blankets and/or body
heat from another individual to help restore normal body temperature.

2.6 Other Physical Hazards

Trips/Falls

As with all field work sites, caution will be exercised to prevent slips on
rain slick surfaces, etc. Work will not be performed on elevated
platforms without fall protection. All excavations will be enclosed with
barrier tape or similar measures will be used to prevent workers from
accidentally falling into an excavation.

Confined Spaces

Confined space entry is not anticipated for this: project. Personnel will
not enter5 any confined space- without specific: approval1 of the Project":
Manager and H&S Manager.

Noise

Appropriate hearing protection (ear muffs or ear plugs) shall be used in
the vicinity of excavators or other noise sources if high noise levels
(greater than 85 dBA as an 8-hour TWA, 115 dB for any continuous
noise, or 140 dB peak as impulse or impact noise) are generated.

2.7 Hazard Analysis by Task

The Hart Crowser work tasks and associated hazards which may be
anticipated during the operations described include the following:

Observation of Excavation and Earthwork

Project earthwork will be accomplished by a Port of Tacoma contractor.
Hart Crowser personnel observing this activity will use appropriate
personal protection as necessary (see personnel protective equipment
requirements). Noise protection must also be available and used as
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necessary. In addition, any exclusion zone requirements established by
the Contractor for worker protection will be observed by the Hart
Crowser site representative. Employees will be cautioned to stand clear
of all equipment and open excavations. Employees will not enter any
excavations greater than 4 feet in depth without proper shoring or
sloping.

Soil Samples

All soil sampling activities will be conducted under the assumption that
the media is contaminated and appropriate personnel protection will be
required.

3.0 PROTECTIVE EQUIPMENT

For most activities at this site, construction observation wfll require
Level C as a modified protection level, incorporating respiratory
protection only where required by site conditions.

3.1 Level D Activities

Workers performing general site activities where skin contact with free
product or contaminated materials is not likely and inhalation risks are
not expected will wear regular work clothes or regular or polyethylene
coated Tyvek®, eye protection, hard hat (as required), nitrile or
neoprene coated work gloves (as required), and safety boots.

Level C Activities

Workers performing site activities where skin contact with or
contaminated materials is possible will wear chemically-resistant gloves
(nitrile or neoprene outer gloves, surgical inner gloves) during all
activities with potential for skin contact with contaminated media. Use
face shields or goggles as necessary to avoid splashes in the eyes or
face. When performing any activities where skin exposure from
splashing is possible, use polyethylene-coated Tyvek*.

When performing activities in which inhalation of dusts is a concern,
wear half-mask or full-face air-purifying respirators with HEPA filter
cartridges. If respirators are used, cartridges should be changed on a
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daily basis, at minimum. They should be changed more frequently if
breathing becomes difficult due to overloaded filters.

3.3 Safety Equipment List

The following Safety Equipment must be available on site:

> Fire Extinguisher - 10 Ib ABC
»• First Aid Kit
> Eye Wash Kit
* Half-face APR - Organic Vapor/HEPA Cartridge
+ Hard Hat
* Tyvek Coveralls/Polycoated Tyvek® Coveralls
+ Neoprene Steel-Toed Boots
* Latex Boot Covers
* Nitrile Outer Gloves/Latex Inner Gloves
+ Neoprene Outer Gloves/Latex Inner Gloves

4.0 EXCLUSION AREAS

O
Hart Crowser personnel will obey all requirements specified liy
Contractor's Health and Safety Plan regarding areas designated as.
exclusion zones, contaminant reduction zones, and support zones, as
discussed below.

4.1 Exclusion Zone

Exclusion zones are established around each hazardous waste activity
location. Only persons with appropriate training and authorization will
enter this perimeter while work is being conducted there. Traffic cones,
barrier tapes, and warning signs will be used as necessary to establish
the zone boundary. Plastic stanchions will be placed as required to
prevent unauthorized access to within 10 feet from the side and a
minimum of 25 feet behind the rear of any vehicles or open excavations.
Danger signs will be posted in plain view of approach from either
direction.

4.2 Contamination Reduction Zone

Contamination reduction zones are established just outside each
temporary exclusion zone to decontaminate equipment and personnel as
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discussed below. This zone will be clearly delineated from the exclusion
zone and support zone using the means noted above. Care will be
taken to prevent the spread of contamination from this area. Drums
will be filled with spent decontamination fluids and used protective
clothing on a daily basis.

4.3 Support Zone

A support zone is established outside the contamination reduction area
to stage clean equipment, don protective clothing, take rest breaks, etc.
This zone will be clearly delineated from the contaminant reduction
zone using the means noted above.

5.0 MINIMIZATION OF CONTAMINATION

In order to make the work zone procedure function effectively, the
amount of equipment and number of personnel allowed in
contaminated areas must be minimized. In addition, the amounts of ,. ._
soil, water, or other media collected should,not exceed what is needed . '
for laboratory analysis and record samples. .Do, not. kneel on >;

contaminated ground, stir up unnecessary dust, or perform any practice--
that increases the probability of hand-to-mouth transfer of contaminated^
materials. Use plastic drop cloths and equipment covers where
appropriate. Eating, drinking, chewing gum, smoking or using
smokeless tobacco are forbidden in the exclusion zone.

6.0 DECONTAMINATION

Decontamination is necessary to limit the migration of contaminants
from the work zone(s) onto the site or from the site into the
surrounding environment. Equipment and personnel decontamination
will be performed by Hart Crowser personnel according to the
procedures specified by the Contractor's Health and Safety Plan.

Proper decontamination (decon) procedures will be employed to ensure
that contaminated materials do not contact individuals and are not
spread from the site. These procedures will also ensure that
contaminated materials generated during site operations and during
decontamination are managed appropriately.
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All non-disposable equipment will be decontaminated in the
contamination reduction zone. Soil and water sampling instruments
should be cleaned with detergent solutions in portable buckets.

7.0 DISPOSAL OF CONTAMINATED MATERIALS

All disposable sampling equipment and materials will be placed inside
of two 10 mil polyurethane bags or other appropriate containers and
placed in storage as directed by the client. If storage is unavailable on
site, or if other hazardous wastes will not be gathered and collected as
part of this effort, then disposable supplies will be removed from the
site with the personnel.

8.0 SITE SECURITY AND CONTROL
v

Site security and control will be the responsibility of the Contractor.
Any security or control'problems will be reported to appropriate
authorities.

9.0 SPILL CONTAINMENT

Hart Crowser activities will not require use of any bulk liquids which
might require a spill containment program.

10.0 EMERGENCY RESPONSE PLAN

The Hart Crowser Emergency Response Plan outlines the steps
necessary for appropriate response to emergency situations. The
following paragraphs summarize the key Emergency Response Plan
procedures for Hart Crowser projects.

10.1 Plan Content and Review

The principal hazards addressed by the Emergency Response Plan
include the following: fire or explosion, medical emergencies,
uncontrolled contaminant release, and situations such as the presence of
chemicals above exposure guidelines or inadequate protective
equipment for the hazards present. However, in order to help
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anticipate potential emergency situations, field personnel shall always
exercise caution and look for signs of potentially hazardous situations,
including the following as examples:

+ Visible or odorous chemical contaminants;
* Drums or other containers;
>• General physical hazards (traffic, moving equipment, sharp or hot

surfaces, slippery or uneven surfaces, etc.);
+ Possible sources of radiation;
*• Live electrical wires or equipment;
> Underground pipelines or cables; and
*• Poisonous plants or dangerous animals.

These and other potential problems should be anticipated and steps
taken to avert problems before they occur.

The Emergency Response Plan shall be reviewed and rehearsed, as
necessary, during the on-site health and safety briefing. This ensures
that all personnel will know what their duties shall-be-if an actual ,*
emergency occurs.

10.2 Plan Implementation

The Field H&S Manager will determine the need to implement the -
emergency procedures, in concert with other resource personnel
including client and Contractor representatives, the Project Manager,
and the Corporate H&S Manager. Other on-site field personnel will
assist the Manager as required during the emergency.

In the event that the Emergency Response Plan is implemented, the
Contractor is responsible for alerting all personnel at the affected area
by use of a signal device (such as a hand-held air horn) or visual or
shouted instructions, as appropriate.

Emergency evacuation routes and safe assembly areas shall be identified
and discussed in the on-site health and safety briefing, as appropriate.
The buddy-system will be employed during evacuation to ensure safe
escape.
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O10.3 Emergency Response Contacts ^-/

Site personnel must know whom to notify in the event of Emergency
Response Plan implementation. The information presented on the first
page of this Plan will be readily available at the site in a location known
to all workers.

In the event of an emergency situation requiring implementation of the
Emergency Response Plan (fire or explosion, serious injury, presence of
chemicals above exposure guidelines, inadequate personnel protection
equipment for the hazards present, etc.), cease all work immediately.
Offer whatever assistance is required, but do not enter work areas
without proper protective equipment. Workers not needed for
immediate assistance will decontaminate per normal procedures (if
possible) and leave the work area, pending approval by the Field Safety
Manager for re-start of work. The following general emergency
response safety procedures should be followed.

10.4 Fires

Hart Crowser, Inc:, personnel will attempt to control, only very small
fires. If an explosion appears likely, evacuate the area immediately. If
a fire occurs which cannot be controlled with the 10-pound ABC fire
extinguisher located in the field equipment, then immediate intervention
by the local fire department or other appropriate agency is imperative.
Use these steps:

> Evacuate the area to a previously agreed upon, upwind location;
>• Contact fire agency identified in the site specific plan; and
+ Inform Project Manager or Field H&S Manager of the situation.

10.5 Medical Emergencies

If a worker leaves the site to seek medical attention, another worker
should accompany the patient. When in doubt about the severity of an
accident or exposure, always seek medical attention as a conservative
approach. Notify the Project Manager of the outcome of the medical
evaluation as soon as possible. For minor cuts and bruises, an on-site
first aid kit will be available.

> If a worker is seriously injured or becomes ill or unconscious,
immediately request assistance from the emergency contact sources
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noted in the site-specific plan. Do not attempt to assist an
unconscious worker in an untested or known dangerous confined
space without applying confined space entry procedures or without
using proper respiratory protection, such as a self contained
breathing apparatus (SCBA).

>• In the event that a seriously injured person is also heavily
contaminated, use clean plastic sheeting to prevent contamination of
the inside of the emergency vehicle. Less severely injured
individuals may also have their protective clothing carefully removed
or cut off before transport to the hospital.

10.6 Potentially High Chemical Exposure Situations/Inadequate Protective Equipment

In some emergency situations, workers may encounter localized work
areas where exposure to previously unidentified chemicals could occur.
A similar hazard includes the situation where chemicals are present
above permissible exposure levels and/or above the levels suitable for
the personnel protective equipment at hand on-site. If these situations
occur, immediately stop work and evacuate the work area. Do not
reenter the area until appropriate help is available and/or appropriate -.
personnel protective equipment is obtained. Do not attempt to rescue ...
a downed worker from such areas without employing confined space
entry procedures. Professional emergency response assistance (fire
department, HAZMAT team, etc.) may be necessary to deal with this
type of situation.

10.7 Other Emergencies

Depending on the type of project, other emergency scenarios may be
important at a specific work site. These scenarios will be considered as
part of the site-specific plan and will be discussed during the on-site
safety briefing, as required.

10.8 Emergency Documentation and Review

The Field H&S Manager will notify the Project H&S Manager as soon
as possible after the emergency situation has been stabilized. The
Project Manager or H&S Manager will notify the appropriate client
contacts, and regulatory agencies, if applicable. If an individual is
injured, the Field H&S Manager or designate will file a detailed
Accident Report with the Corporate H&S Manager within 24 hours.
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The Project Manager and the Field, Project, and Corporate H&S
Managers will critique the emergency response action following the
event. The results of the critique will be used in follow-up training
exercises to improve the Emergency Response Plan.

11.0 MEDICAL SURVEILLANCE

A medical surveillance program has been instituted for Hart Crowser
employees having exposure to hazardous substances. Exams are given
before assignment, annually thereafter, and upon termination. Content
of exams is determined by the Occupational Medicine physician in
compliance with applicable regulations and is detailed in the General
H&S Plan. .

Each team member will have undergone a physical examination as
noted above in order to verify that he/she is physically able to use
protective equipment, work in hot environments, and not be
predisposed to occupationally-induced disease. Additional exams may.
be needed.to evaluate specific exposures or unexplainable illness:;

12.0 TRAINING REQUIREMENTS

Hart Crowser employees who perform site work must understand
potential health and safety hazards. All employees potentially exposed
to hazardous substances, health hazards, or safety hazards will have
completed 40 hours of off-site initial hazardous materials health and
safety training or will possess equivalent training by past experience.
They will also have a minimum of three days of actual field experience
under the direct supervision of a trained supervisor. All employees will
have in their possession evidence of completing this training.,
Employees will also complete annual refresher, supervisor, and other
training as required by applicable regulations.

Prior to the start of each work day, the Field H&S Manager will be
included in Contractor's review of applicable health and safety issues.
These briefings will also review the work to be accomplished, with an
opportunity for questions to be asked.

O
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13.0 REPORTING, REPORTS, AND DOCUMENTATION

A Field Health and Safety Report (Figure E-2) will be completed daily
by the Hart Crowser Field Representative. Port of Tacoma and Hart
Crowser staff on this site will sign the Record of H&S Communication
document (Figure E-3), which will be kept on site during work activities
and recorded in the project files.

H&SPLAN.fr
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FIGURE 3 - RECORD OF HEALTH AND SAFETY
COMMUNICATION*

PROJECT NAME: 7%^ ^cW PROJECT NUMBER: ir^j^—^Z^^

SITE CONTAMINANTS: ^, f^ "PA^

PPE REQUIREMENTS (check all that apply):

^Safety glasses Gloves (specify)
^Safety boots Qothine (specify)
^Hardhat Respirator (specify)

Other (specify)

The following personnel have reviewed a copy of the Site-specific Health and
Safety Plan. By signing below, these personnel indicate that they have read the
plan, including all referenced information, and that they understand the
requirements which are detailed for this project.

PRINTED NAME

GrcxA^ftAciyi

(jML [JoLffL.

\ iLiMJflkua

SIGNATURE

r^LVx^sy \TY
3*5S3crxLJC!»l. Vi

p^UtovH^
i

PROJECT DUTIES
C^*^rw4^- &\*3*rf<H+^-^LK^Av^^e

i J ..

:^>tcu,^ C^vu-v; /tZ-

DATE

3/W/O^

^X3/̂ S

7/7/93• /

PROJECT MANAGER: PLEASE ROUTE A COPY OF THIS FORM TO THE H&S MANAGER
WHEN COMPLETED.

HASPtANJr
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PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

C

SITE ACTIVITIES O v

C. O^'

POTENTIAL HAZARDS
\ I * - 0 fl N

>"T ' 'Ov q voC

HAZARD CONTROL USED
.̂

MEASURES TAKEN

COMMENTS OR: OBSERVATIONS'

ca^S

<yo^ - r IA**

.-; 5^ .̂

D

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

O



HAKTCRCWSER

JOB NO.

DATE -I
S ;>>M<X/ T W Th F S

ARRIVAL TIME: OI/'S

FIELD HEALTH & SAFETY REPORT DEPARTURE ™P. /-(.no

JOB B>

LOCATION

CLIENT

a ̂  Vx) <W

*

FIELD REPRESENTATIVE

FIELD H&S MANAGER

ppn.ipr.T

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES _£.
•W:,

•(3 v ' .4-

.S O \ \ i /\

POTENTIAL HAZARDS X, 0,\\

HAZARD CONTROL USED
A. «** e. X»

^2^
PROTECTIVE MEASURES TAKEN

lA<*<sX ^o>4-s,- ^a-

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATlVEJO-gXf>t^BA-TlOCJ >

INDICATE MONITORING POINTCS) ANBrPfiEVAILING WIND DIRECTION

EXPLORATION NO..



f
HAHTCKOWSEK

JOB NO.

DATE J
S M T Th

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.- 43=ss.

JOB

LOCATION lO'T

CLIENT
i ( p —

"*" w~ (^.

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

C

SITE ACTIVITIES Q J»«'" c Q -v ~"V c

POTENTIAL HAZARDS 1 V.

oy v^g.oA~ t

HAZARD CqNTROL USED

PROTECTIVE MEASURES TAKEN

u)o/C- û >v-̂ 0'r'W. oj / v

COMMENTS OR OBSERVATIONS

/w <yr

CO

ov/gjs

On,

o

SKETCH POSITION OF EQUIPMENT RELATIVE TO-EXPCDITO]
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO.

\



'JOB NO. •^L, >

HARTCROWSER
FIELD HEALTH & SAFETY REPORT

DATE
3 M T

ARRIVAL TIME:

DEPARTURE

JOB

LOCATION

CLIENT

VjJ<W

FIELD REPRESENTATIVE <Scx^

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE Ci

SITE ACTIVITIES o k*e«ve-

POTENTIAL HAZARDS
t »^

HAZARD CONTROL USED

tV

PROTECTIVE MEASURES TAKEN - 4-v/eJ^.

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATlVE~TO EXPt
INDICATE MONITORING POINTCS) AMD PREVAILING WIND OIRECTU

EXPLORATION NO..

J.w



- c

HAKTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE _
S M T

ARRIVAL TIME:

DEPARTURE TIME

5JOB

LOCATION Ta.vl<w UJgy.

CLIENT r

a c

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES

POTENTIAL HAZARDS

HAZARD CONTROL USED
V IAV. y^ 0 v

PROTECTIVE MEASURES TAKEN " i>™<< UJD/C -U*iZ

COMMENTS OR-OBSERVATIONS7'.

F S

C

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPteftA-f1ON=
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



JOB NO.

DATEHARTCROWSER
(• FIELD HEALTH & SAFETY REPORT DEPARTURE TIME:

5 M ^J )̂ W Th F S

ARRIVAL TIME: 3>T-*<

JOB

LOCATION

CLIENT

FIELD REPRESENTATIVE

FIELD H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES ^ ^ V-AO ( C

POTENTIAL HAZARDS

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

PROJECT MANAGER

PROJECT H&S

V o ^ IN/ ^

SKETCH POSITION OF EQUIPMENT RELATIVE TO-EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



r
HARTCROWSER

JOB NO.

DATE !

S M T W Th r S

ARRIVAL TIME: " "

FIELD HEALTH & SAFETY REPORT DEPARTURE ™E:

JOB

LOCATION T^ le

CLIENT

FIELD REPRESENTATIVE

FIELD H&S MANAGER

MAMPS OF PFRSniMMFI HN SITg

PROJECT MANAGER

PROJECT H&S MANAGER

o

SITE ACTIVITIES

POTENTIAL HAZARDS

HAZARD CONTROL USED • GJ* Vo k - y< o ,ji V bl «. d/u sf"

c
PROTECTIVE MEASURES

• 1"%

COMMENTS OR OBSERVATIONS;

SKETCH POSITION OF EQUIPMENT RELATIVE TO-EXPLORATION ^~
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



JOB NO. J= > ̂ <

HftRTCRQWSER °A E 's M t * Tl, ^s
ARRIVAL TIME: O"?"LO

FIELD HEALTH & SAFETY REPORT DEPARTURE

JOB /^>(CQ/

LOCATION

CLIENT H

FIELD REPRESENTATIVE ^^^-^ ^ -̂U^^ PROJECT MANAGER

FIELD H&S MANAGER Q^*V ^ecJv.-V«i PROJECT H&S

MAMES OF PERSONNEL ON SITE

SITE ACTIVITIES -^ «

APOTENTIAL HAZARDS
V I I I \ f) \ I I // ' f 1

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN
, \t) t/(<Z- ^ i^ ( 4-O

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

. I L ; \ i . ft
c_o »sT • *Si"f*^ S<3i I wy cj_/-<totx \'



JOB NO. "~L

HAKTCROWSER DATE ; 3 ' *"/ ; 'v
s M r w

ARRIVAL TIME:

F S

FIELD HEALTH & SAFETY REPORT DEPABTUBE TIME

JOB Salc^V 'Sc

LOCATION T

CLIENT pb-/4-

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE f-> i

c

SITE ACTIVITIES

POTENTIAL HAZARDS

d/ i /<

^wi w, rnn's — q)l

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKFM• -v/.
Uja ^,c u »^> -

la*/ts.

COMMENTS OR OBSERVATIONS o

SKETCH POSITION OF EQUIPMENT RELATtVt 10 EXPLOHA1101̂ ==—^
INDICATE MONITORING POINTCS3 AND PREVAILING WIND DIRECTION '

EXPLORATION NO..



JOB NO. •—

HAKTCROWSER DATE

ARRIVAL TIME:

} Th P S

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-.

JOB
'&<V<Jg-«a

LOCATION l£

CLIENT "Po^-V-

FIELD

FIELD H&S MANAGER

PROJECT MANAGER /•/•

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES

POTENTIAL HAZARDS
v CJ
\ c., ^—-y - 0.

a/ j/. a

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN
— VA.XVV*'

COMMENTS OR OBSERVATIONS

,V

< J » s * « . C ; ^

>i»:
-̂ '
•i\

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAIUPIGWIND DIRECTIO(s^

EXPLORATION NO..



JOB NO. J=!

HARTCROWSER DATE . \ Q C, "^

S M (*T_J W Th F S

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-.1222.

JOB ^/ D<vCC<AA

LOCATION^

CLIENT

FIELD REPRESENTATIVE

FJELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE g <-o..a

POTENTIAL HAZARDS vT»«.X»o> r/4H's - 0.̂ 0,

i >A Qg. s'Tl OHs'Tl

CONTROL USED

PROTECTIVE MEASURES TAKEN la-

:oCOMMENTS OR OBSERVATIONS _

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

o



JOB NO.

~T^— ^» OAT^ ; (->.^- î ' '-< • >>HAKTCRQWSER .CEJT--. «
ARRIVAL TIME: _^Z

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-.

JOB
LOCATION "Tcxylo^ Vjjg/ . "T^ .

CLIENT

FIELD REPRESENTATIVE <^y°-^t" ^^c^Va PROJECT MANAGER ^1

FIELD H&S MANAGER <g^~ -̂ UAg<^(A-\̂ .\ PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE _

^J
POTENTIAL HAZARDSv M n \

VO w< /g y^

HAZARD CONTROL USED • do Î VV^Q \«g. •.<;.. K^ Q sJ v^s i M ' ̂ . £s<* Sri

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPCO
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

V

EXPLORATION NO..

SITE ACTIVITIES <=^^^-^«- ^o^* c.o^-V^c(>o^ — ̂ g /^Qt^^ A^^-rcO -s Uj



JOB NO.

HARTCROWSER DATE s M T w Th
ARRIVAL TIME: O

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-.

JOB

LOCATION

CLIENT

FIELD REPRESENTATIVE r~r ^^t PROJECT MANAGER

FIELD H&S MANAGER Q^-*A ^<xi,\̂  PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES A

POTENTIAL HAZARDS A^a^vV C-U^o^U^, 1*A V's

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN ou»rro\s — »\Q o^-s. o'^. Vws r,

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTK

EXPLORATION NO..



JOB NO. -

DATE ^HAKTCRQWSER
ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE

S M T' W ( Th ) F

JOB

LOCATION "Taylor li)c.v,~TXt o^c..
•—~~s . ( _ ( i

CLIENT Vo * -T ov \

FIELD RPPRPSFMTATiwpQvgx^r L^cJ^-cA PROJECT MANAGER

FIELD H&S MANAGER £-^V C* t Ix-WJ PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES o(o^*v^A. '^ani'V^ e_.tavcW^<Jr-o^ - v^o^^v^ c_olA-" OVA

POTENTIAL HAZARDS A *±a^ "<- C U ̂ ^x>—. P^\ M v

HAZARD CONTROL USED
N

! «»^ L

PROTECTIVE MEASURES TAKEN
Q g.^

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE
INDICATE MONITORING POINTCS) AND PREVAILINGWIND DIRECTION

EXPLORATION NO..



HARTCROWSER
C FIELD HEALTH & SAFETY REPORT

JOB NO. -

DATE
S M T rw\ Th F S

ARRIVAL TIME:

DEPARTURE TIME.-

JOB

LOCATION _

CLIENT ~-fe

\Q

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

:O

SITE ACTIVITIES

POTENTIAL HAZARDS '^ A .U «K« eft.

HAZARD CONTROL USED ^

PROTECTIVE MEASURES TAKEN k s ̂  e y,

^
i lo"? ^^s

'QCOMMENTS-OR OBSERVATIONS-

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATtQM
INDICATE MONITORING POINT(S) AND PREVAILINQTWIND DIRECTION )̂

EXPLORATION NO..

Q



JOB MO. ~-^

HARTCROWSER DATE _T/^'*
S M ( W Th

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TiME:-Z4i

JOB _

LOCATION

CLIENT rc*r oF 1

FIELD REPRESENTATIVE Cftte. \.^QLf=€. PROJECT MANAGER

FIELD H&S MANAGER <-*«*- woti*. PROJECT H&S MANAGER J**w

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES - /LAC#/HfSs7~ cF LLOYJ) /tfiLTz/v ri

POTPMTIAI HA7ARDS M'* AfrfMC-

HAZARD CONTROL USED F/VA. Co^iTAc^S - Me VL5i0i.£

PROTECTIVE MEASURES TAKEN /^!/ MT . l~ttf<.-7Z>GJ fctiti&t facrJ, 5ftp*?? £&JJ>€f.. *~

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND OIRECTI

EXPLORATION NO..



C

HARTCROWSER
r FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE _]
S (2OT W Th P S

ARRIVAL TIME: ^

DEPARTURE TIME:.

JOB

LOCATION

CLIENT
/•*>

ov

FIELD REPRESENTATIVE&SL

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE CTT

SITE ACTIVITIES-.
I t

dr -s%

POTENTIAL HAZARDS -
^ i i \ V /) ^
/ /\UO.VoLT-» t?y<) (i/( • C-0lA

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKFM • u.

u. »A

. ^ A.4

COMMENTS. OR OBSERVATIONS o

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPtOHA
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTI

~-̂ .̂
ION^

EXPLORATION NO..



JOB NO.

DATEHAK7CROWS&1 T^? . -i. e- s
ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-_L£CO

JOB _

LOCATION _

CLIENT p

FIELD REPRFSFMTATiwp£~xWJT- ^A^rLrW PROJECT MANAGER

FIELD H&S MANAGER Or^a^V £,A*rJ,rVr?A PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE _

SITE ACTIVITIES ^te^gjAf^- Q^Q

POTENTIAL HAZARDS Clx

HAZARD CONTROL USED ^>- rp^-WoU- /\c v.'\\." €

PROTECTIVE MEASURES TAKEN y "S [-/

\ *j
COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINTCS3 AND PREVAILING WIND DIRECTION

EXPLORATION NO..



HARTCROWSER
f FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE
S M T

ARRIVAL TIME: _j2

DEPARTURE TIME:

W F S

JOB
LOCATION _

CLIENT ""fo

c.cov**0

FIELD HPPPFgPMTAT»\/g<5

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE M'**&.?*

o

SITE ACTIVITIES

POTENTIAL HAZARDS V/4 ^

HAZARD CONTROL USED

^^
PROTECTIVE MEASURES TAKEN

COMMENTS OR.OBSERVATIONS O

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

T v



HAKTCROWSER
JOB NO.

DATE H
S M T

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE ™c.

JOB

LOCATION .

CLIENT _£

FIELD REPRESENTATIVE £

FIELD H&S MANAGER

(o^ \ijq.v.' LM-
<5r£ p

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES

'v \ Q ¥-*
POTENTIAL HAZARDS - <au.<,4- < A kc I J) '''

-H
HAZARD CONTROL USED XJo jv

N<>>lolQ. <yu<^j

PROTECTIVE MEASURES TAKEN wo Ĉ-

COMMENTS OR OBSERVATIONS

(S

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPJ*eRAT1ON
INDICATE MONITORING POINTCS) AND PREVAILING/WIND DIRECTION

EXPLORATION NO



r

C

mm
HAKTCROWSL
rlELD HEALTH

inn . /S \o^v^ P

^OCATION ~T<X>//0/-

11 IFNT fOiA- o£-

:IELD REPRESENTATIVE

HELD H&S MANAGER (

VJAMES OF PERSONNEL

5ITF AOTlviTiF-S " "To"

'OTENTIAL HAZARDS .

HAZARD CONTROL USE

PROTECTIVE MEASURE!

COMMENTS OR OBSERV

JOB wo "i- i^c;-£ e_

!,>Arp "2—, Apv \ I j. 'T'-f ^
•|^ S M) (T3 W Th F S

ARRIVAL TIME: <^^^ O

& SAFETY REPORT OPPARTUBP TIMP. /61-S Q

x^J^p

\0(x\/ , "T"<v c o *vv q % U/rr
~ < > }

(Svx-^T H\-^cJA\€A PRO.iFr/r MANA(iFR^rxvv'Y HO '̂"^-

c=r̂ .̂  lCA«cJKWs PROJPOT H ,̂S MANAftPP Crbln\, \/t«AiCu^

ON SITE (S>-«*.«=\- C.«L *̂cVeA

4vs c.o«A^,J«^ -P^^ ovd)^rt ^ >A4 «^«v
"̂  -«\

~~pAtf<; y(***-**V C(V^O^VX-A - >4^/ a^ «/u«4- .n Ul^V,

0^ t-VQ^Vo^ V<0-^c(

.llcJ<«.^'1 /^/cc.
— f f) l l t _ "^ /^ / LI f l A 1 /

5 TAKFM "^^J/- LJo^fe U.*»4ovv^ W/ /K b b-«^ <?<rHV hoofj
/ (

rATinws- - f )
• • • - • . . . . • "V^7

/

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLOBA-T4ON — ,
INDICATE MONITORING

EXPLORATION NO.

POINTCS) AND PREVAIUJ^WIND DIRECTION*^ (^J

• .'\Aiî iv
O



HARTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE
5 'faj T fo Th F S

ARRIVAL TIME:

DEPARTURE

JOB _

LOCATION "T^v a. c_o i*». a UJ A

CLIENT Pg) "TV

FIELD REPRESENTATIVE

FIELD H&S MANAGER <=

PROJECT MANAGER

PROJECT H&S : M.IVV

NAMES OF PERSONNEL ON 3ITE

SITE ACTIVITIES PX| M

POTENTIAL HAZARDS

HAZARD CONTROL USED C^

Pi (. I

V
/ /

o ^.

PROTECTIVE MEASURES TAKEN . UJa^C.

. us.

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO^EXPCORATIO
INDICATE MONITORING POINTCS) AND PREVAILrNG WIND DIRECTION

(I

EXPLORATION NO..



r
HM7FO7OI/K5ER

FIELD HEALTH & SAFETY REPORT

JOB NO. 12=1

DATE
s M i v r rh <£_.) s

ARRIVAL TIME: o?3° / /</OQ

DEPARTURE TIMP. MOO / /4^O f~\

JOB ^IcoV

LOCATION

CLIENT

FIELD

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES

POTENTIAL HAZARDS \' "*> i*.^Vc.A-tou>

' O K

HAZARD CONTROL USED AAC.
I I V v >J f*.

s - A)ga o > s i o (g <=4: M 5 I . // CL

cx

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS^ o

c

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

TT

O



JOB NO. —"awa

HAKTCXOW*

% FIELD HEALTF

t

I

(

F

F

IOR '"~/B> 1 C<v '

__, , A ~ ^ i ir-^
OA TF ' l->v ~ • ' ^ -

j£j^ 3 M T ' wQ-h ;̂. .= S

ARRIVAL TIMF: Q^^C)

H & SAFETY REPORT OPPART^RP T.MP- //^O

"̂ c>.̂
.OCATION pawW/ov (jJ<W -."TVc-Ov^ja , UJA-

11 IPMT ro v/A- oaj. M'cx^Q^.a
:IELD REPRESENTATI
;IELD H&S MANAGER

NAMES OF PERSONNE

1^ITF ACTivmP5? oj

POTENTIAL HAZARDS

HAZARD CONTROL U!

PROTECTIVE MEASUR
/ 1 M % 1 x

-^_ O/O.C.YV \O«\TV( 1*. i wutei
/ '

COMMENTS OR O8SE

\/p QrvrsuC^T" v-<^<ic/Wrei PRO.iP^T MAMA^P Ss^^^y /••o"vv-l~s_

(Srvo -̂ f^e_eJA-«r\ PPn.;POT H ,̂S MANAf5PP-^oi^\/£/''£^.\\v

=1, ON «5ITP r̂̂ <x.>jv r̂- £»v<Lc,WV ll

, ««i»̂ ^ i

"^^

1 'T M ^ C—Jf^V O**V\ vj.v^> T^y^ljA't "• C_fi "v^<l. C^ . ^V^-fiO\A/y\Wfl
' f\ ' 1 ^

3t-0.v'i| •"..

5Pn £-*<{* CJowcVvo\<> - /Jo 0 v"X» Nik !•<. «?/u'»', S-fd^. T^s. tf^ro^t
ik

T-S TAKFM ' • ^— ~ roiy Ty</fijfc( TI<_'OD<J^ so.-w>c-/ ooo rs . feosp\o <= /o</*-5
f ' f ' ~j •. .

i r^> ̂  , i i /) L v/*
V <?\Ov*tS. ^a-MUr/ ^.\e».<i44>^ 5'-W'. UJO^C. vjk.»*vro»'«A ,. ; 'iv.

•

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

/

*

EXPLORATION NO.

^'



r
HAKTCROWSEK

JOB NO.

DATE _J
F S

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE ™g. /SQQ

JOB

LOCATION

CLIENT

FIELD REPRESENTATIVE

F1ELD H&S MANAGER <

NAMES OF PERSONNEL ON SITE

PROJECT MANAGER

PROJECT H&S

0

SITE ACTIVITIES

POTENTIAL HAZARDS Pn-

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN

**
W-

Co

— Cja>AJt&.cJ\"

^XJo ŷ̂ >:ŝ  U-«_ Du vV J

— "poly 4yv/«Je..
I . ' . / '

, 3

COMMENTSr OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS3 AND PREVAILING WIND DIRECTION

EXPLORATION NO..



HAKTCRCWSEX
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE ~>--
S M

ARRIVAL TIME:

DEPARTURE

W Th F S

JOB •."/ ;̂ <xob-u.,

LOCATION
— r>

CLIENT r °

WJ/4-

FIELD REPRESENTATIVES^

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL HN SITE

SITE ACTIVITIES <-ov( oC-

POTENTIAL HAZARDS VCi- N
VO vni u IM Q. I I C_0

HAZARD CONTROL USED ~ - -

PROTECTIVE MEASURES TAKEN

«3 <LO^ p \NQ c louts v

COMMENTS OR OBSERVATIONS

*M 'J

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTfSO AND PREVAILING WIND DIRECTION

EXPLORATION NO..



r
HAKTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE .1
S v) T

ARRIVAL TIME:

DEPARTURE TlMP-

JOB

LOCATION

CLIENT

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

Th F S

c

SITE ACTIVITIES c.a

> \
POTENTIAL HAZARDS — c_o» Wor

HAZARD CONTROL USED - AJg> o\\^W J/u«5"(-

Qwa

PROTECTIVE MEASURES

IP AX-W^ I - 1 . *a W ^S S g.^ .

COMMENTS OR OBSERVATIONS n

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

o



HAXTCRGWSER

(•• FIELD HEALTH & SAFETY REPORT

JOB NO. r:

DATE L£
S M T W Th ( F ^ S

ARRIVAL TIME: _

DEPARTURE ™.g.

JOB

LOCATION

CLIENT

FIELD REPRFSPMTATiwc(:S-*x^— £^^£^1

FIELD H&S MANAGER ^-

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES gjs. .̂ dQ-

POTENTIAL HAZARDS

HAZARD CONTROL USED i 1 fe— • (' *QvAs/

PROTECTIVE MEASURES TAKEN

v

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO^XPtORTTrtQN^ .̂ .̂

INDICATE MONITORING POINTCSD AND PREVAILING WIND OIRECTION^^) fvje^-=~> V^

EXPLORATION NO..



c

HAKTCROWSER
JOB NO.

DATE _ A
s M T w rm j F s

ARRIVAL TIME: ~~'

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-. o
JOB

LOCATION

CLIENT

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES £

POTENTIAL HAZARDS.

HAZARD CONTROL USED iAQ

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

(

x 9 cw«.S Q
**

SKETCH POSITION OF EQUIPMENT RELATIVE Tf
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

O



JOB NO.

HARTCRQWSER DAE sW^™ P s
ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME^

JOB

LOCATION ~T*W (o/

FIELD aFPRPSPMTATiwc^rcvc^CT t̂ A^cK^a. PROJECT

FIELD H&S MANAGER Q^°-"̂ T £*4^eJ PROJECT H&S

OF PC

SITE ACTIVITIES -2. \o/\^ c

POTENTIAL HAZARDS

HAZARD CONTROL USED Mxa

MPASIIRFS TAKPM

."!̂ .. •". i^o'-i. • -'v*'•::;.' "• .:*?'

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPteflTrTTOTJ

INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



HARTCROWSEft

JOB NO. __=

DATE '^
S M

ARRIVAL TIME:

W Th F S

FIELD HEALTH & SAFETY REPORT DEPARTURE ™P. < :O
JOB

LOCATION .

CLIENT ~fg

FIELD REPRESENTATIVE ^2^1

FIELD H&S MANAGER Q**«^r •

f <kC.Q"**G,

PROJECT

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE Ggvi«A-

SITE ACTIVITIES TQ^

POTENTIAL HAZARDS

C

HAZARD CONTROL USED

.^"
-s -

PROTECTIVE MEASURES TAKEN As.

COMMENTS OR OBSERVATIONS O

C

SKETCH POSITION OF EQUIPMENT RELATIVE TO _^__ ^
INDICATE MONITORING POINTCS) AND PREVAILIN^^WINO DIRECTION^ "S uj

EXPLORATION NO..

O



JOB NO.

DATEHARTCROWSER
(t* FIELD HEALTH & SAFETY REPORT DEPARTURE TIME:

s GJ/ T

ARRIVAL TIME:

JOB

LOCATION

CLIENT

FIELD

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES 3 '**-' ^v/ \ 4-» <s -

POTENTIAL HAZARDS *..̂ ,̂ ~r*A4 -

£-

/*<

HAZARD CONTROL USED

rQ <**- <L-O Kt-T'

co .̂-1 ^- ay cJ.

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAIL1N(SWIND DIRECTION

EXPLORATION NO..



C

HARTCROWSER
JOB NO.

DATE
S M ' T WTh F S

ARRIVAL TIME:r /^nnivnu I nvit. *- -*• < -*—*
FIELD HEALTH & SAFETY REPORT DEPARTURE ™.P. M<> Q

JOB

LOCATION

CLIENT "pk

.
IT

FIELD

FIELD H&S MANAGER

PROJECT

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES C.Q • Acfvv<\4»-fts g H g

POTENTIAL HAZARDS <L.
/

HAZARD CONTROL USED CO i /?- y/VV S. T la ^ C/

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS-

\ltsG v

SKETCH POSITION OF EQUIPMENT RELATIVE T
INDICATE MONITORING POINTCS3 AND PREVAI

EXPLORATION NO..

O



JOB NO.

HARTCRQWSER M ' T

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-.

' r*>/O

LOCATION /0V UD (W ,

FIELD REPRESENTATIVE

FIELD

PROJECT

H&S

NAMES OF PERSONNEL ON SITE

Q ( .5 /5oi

HAZARD CONTROL USED

MEASURES TAKEN ,\t^ (

•U

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION S I .

r-J Vo '̂

EXPLORATION NO..



JOB NO.

r

C

iMV

HAKTCROWSE
r!ELD HEALTH

inp SU^ B<xJ=<L

-OHATION "TflsY IrW Vv

-.1 IPNT "TW4- ̂  —
:IELD REPRESENTATIVE
:IELD H&S MANAGER <

MAMES OF PERSONNEL

SHT AOTIVITIP.*? -ofescv

=>OTENTIAL HAZARDS -

o
HAZARD CONTROL USE!

PROTECTIVE MEASURES

COMMENTS OR OBSEHV

~^ >•) -i
HATF f /7^^'/J55"S

^ S M' T (jv) Th F S

ARRIVAL TIMP- 0?-^O

& SAFETY REPORT OPPAR-^PP T,MP- //x,so

jk.
w/i^^t-ow* UJA./ ' '

^v t̂̂ -«*cJA«l PRO.iPrT MAWAftpa (Stsv^/y ^-o^r-f^

^»~.-V C^̂ cM«X PRO.IPCT HAS MANAftPP^ToiN ^<V^U^

nN S1TP Carv-as ĵV- CvAcM^J

'\/^. cjjvcry«vtj{ov-s u/o /t- >> v<a.(ju*»s<4_x<V *" SL»A^" Sole i **.

? uuia^xWV &\cA <^ -sT-^ JO.M

^Wso^^t, CjAy&vivVw*! ^/T^ - i ix Ux WTI v)*v c vuef\- )i a) iv ĵdr

-A^Ov\

•5 QJSA^OAAC_/ <.>x< COwcWo'^— S-ft_ ji*? v^«cr< «K. »V c'^Qw. »**OT ,
~- — / » /•

TAKPN. rM.oo^v' Sw^Jry A'cors," •S>T*'< uto"^- ««vi4o»/i»^-
- - - - - - - • • • - •

ATIONS;: ?" '-:-.-.^~-. .,: .•-• :•..:.-.•.".,..-. •' ..-. V- -r . .- .- . . • . , , . . - . • - - • . • . ' •

Oi
( )

rvLĴ

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO.

/Vv
o



aua

HASH
FIELD

.inn

/ ' V/ - i . ̂  ^ ^^

^^ OATf- '•̂ ^ ' H T^**"^ i ^ ' ^ "^ "xCROWSER * -^ *r Th P s
ARRIVAL T1MF:- C5?'p'<^

HEALTH & SAFETY RFPORT HPPABT, ,BP T,MP. /c.«o

g>/C^ "BeuĴ -P

LOCATION ~"T«.y ( 0 / kJaV N TXc-Oî .a, UJ/-

CLIENT

FIELD RE

FIELD H&

NAMES C

SITE ACT

POTENTI/

HAZARD

PROTECT

COMMEN'

"P^/4-1
 OC.~T~ v jU '

PRPSPMTATIVF Q^nx-̂ r ^vtoWrcA PRn.jpnr MAMA/^CO &v^/y /--Q^U rfjr

.S MAMAGFR CSv»xdrO--c^eA PRn.jPCT w^s MAMArtPR-33^rK IJe î/ui A

F peRsnwwpi nw SITF G-4-̂ ,̂ - d«£ĵ «l

IVITIF"? So^evi/'C— c_4)w.-Wc<<jJtQrs ^ CT-I^V/I "^ *-S \^t_'a^tii^

"<]
U HA7ABn.<? T^aQAA*^. (^ (V^O^^VH , T^/W-

' ' ,-•",••

CONTROt IJSFp QJM^ \ usAft-y' X^ c_®(Avols - -XfJaves-^OW »V i,(e.«i\A

a\. <XO o^\S\«- ^ ^,4-, ^"To^ J&*zt- tovckof U/ <3<O^«SOH- '' "

IVF MFASMRFS TAKFW fJ»Wy SoA-W Ekoo U , «S 4tfl uW=. ^JL Av'^OVv^;;
\ i . ,

xnw"

. i • : • • s •• rVittni:
FS OH nRRPPVATIONS

. . . . . . , - 5 -fc<sWJ"* • • •

-lOVM '̂

•»"*•'•'

.-*y*'

.i.rs^f*1*

-•

INDICATE MONITORING POINTCS3 AND PREVAILING-WIND DIRECTION

EXPLORATION NO..

•i,'.p-
.•:">



c

JOB NO.

HARTCROWSER S (TIT/ T W Th F S

ARRIVAL TIME: Q^M Sr i"»nnivrM_ I uvic. —
FIELD HEALTH & SAFETY REPORT DEPARTURE TIME.-

JOB

LOCATION

CLIENT **+

FIELD

FIELD H&S MANAGER

PROJECT

PROJECT H&S MANAGER

MAMFS OF PFRSQNNFL QM S1TF

SITE ACTIVITIES

POTENTIAL HAZARDS
\ .

, 7/4^ /'

HAZARD CONTROL USED ' g.Q'* -Wo('s-

PROTECTIVE MEASURES. TAKPM

COMMENTS

SKETCH POSITION OF EQUIPMENT RELATIVE "TO
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..

o



HAKTCRCWSER
(Jfc FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE -J
T W Th {F J 3

ARRIVAL TIME:

DEPARTURE TIME:

JOB

LOCATION

CLIENT "fo^
4

uJgy , ""\ a cov^ft .

FIELD REPRESENTATIVE

FIELD H&S MANAGER (

PROJECT

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES uQ

POTENTIAL HAZARDS .'^ t A««'u».i'c_ C r>4f4 -

HAZARD CONTROL USED v a C-.^.a.»v

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS
•iii

vU-*

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



r

C

î m

HAKTCROWSI
rlELD HEALTH

ir>H ~3)o^/ BevCC*.

-OCATION ~T^^)oV

•:i IFWT ~7£»/4- of ~Ta<_
;IELD REPRESENTATIVE

HELD H&S MANAGER

MAMES OF PERSONNEL

5ITF ACT>V|TIP<? ^10*2"

'OTENTIAL HAZARDS .

HAZARD CONTROL USE
\AAiCftiv V^^^^ C< \ H. 0

(

PROTECTIVE MEASURE

COMMENTS OR OBSER\

i A S\ <~ ~^
OATF L,rrf>.'('l.,'̂ ,.,.'l..^.^sr-

•ft S M f W (^Th

ARRIVAL TIMP.- OT-L.O

& SAFETY REPORT DEPARTURE T.MP. ^ +

4 AJ •

<~, \ f l\ \ , , , (1
:(=rve>.'A' {-w«.oWX^A PROJECT MAMArtPB s^bfen1 V^^^

Gra«c\r ^-^c{A^e\ PBO.IPCT w^,s MANAORB^O^" \/

nw SITP &Y*vdr C -̂td^A

^c* _^ 1 ' / |\ j^^^j^s ^ [ J? ^ / ^ / ^

"***J * ^.J \J

y\ \ 4» /• i ^ rf ^ /I if ^ ^JA K / / ** ^ -̂. j^

.^C^-WCX^ «^ 4,Wo(- COucUJ-

*J \ ^ \ O l^— ^\ tA*» \~

S T Alf PM /" Vk 'Oift-ft*/1' 10 O<3 \ ^ * ^?» V^x i U/O ̂ C. L4 v^\ •4*0 y^Wv

/ATION5?

; F S

s rŵ

^ Q^^Y

^^w

-J* ̂ ^ 1 € I

4 Jv

Ov^/

SKETCH POSITION OF
INDICATE MONITORING

EXPLORATION NO.

POINTCS) AND PREVAILING WIND DIRECTIONT> c^ ^

- -

/ivK
O



HAKTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO.
DATE ~

-~

S M T

ARRIVAL TIME:

DEPARTURE

Th

JOB

Tc.uaLOCATION _L

CLIENT ^o4

FIELD REPRESENTATIVES^ :̂

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES o m<o</fcL fxc/

POTENTIAL HAZARDS CA*o»«.\i.*

HAZARD CONTROL USED - Qo^/b,

PROTECTIVE MEASURES TAKEN

*

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



c

HAKTCnOWSER

('"• FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE
S M Qi; W Th

ARRIVAL TIME: O"*1<3

DEPARTURE ™P.

JOB Sl<*^/ fcU>.i

LOCATION T^yJo^

CLIENT T^o v4- e£

T-^co ^g.

FIELD REPRESENTATIVE fî ^t-^

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

MAMF.Q OF PFRfiniMMFI OM SITP

SITE ACTIVITIES ra ^a
s^?

POTENTIAL HAZARDS e. p/A V I'A sr

HAZARD CONTROL USED -(-̂ o ^

PROTECTIVE MEASURES TAKEN ruV>W boofs -5!̂ . (Jo /<.

COMMENTS,OR- OBSERVATIONS•>

o

1
\A\v\

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



HAKTCROWSEK
JOB NO.

DATE /(*!
S (V) T w Th ? S

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE ™c.

JOB

LOCATION

CLIENT

lov

o-fi

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER CToU

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES <QW - >

POTENTIAL HAZARDS n-^4- i A U0

HAZARD CONTROL USED ^ c.o»s.VoV<t- AQ QX\V U-g

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTIOFT^v

EXPLORATION NO..



c

•• .
_ — ^^^ n A T P - ^ *•"""?& 1̂ 04̂  i *^ ^ j
iWKt\.ROW5ER s M T w Th (

AHRIVAI, TIMP- OT/O

FIELD HEALTH & SAFETY REPORT DEPARTURE T.UP. ,^o

.inn "l^V^/ Ck«v<JbujO

LOCATION ""Tcxwlo/ U/aV x TV«_Oi«Aa. U7A
"~o \ ' r 'm IPMT n>/-t- o -v ^nv oov-v.<^

PIPI n ppppp«?PMTATivp ̂ ^^\^it^f^\ Pon.|pr:T MAMA^PQ ^wy j4o^\4t

Plpj p H4-S lUIAMA^PP Gv^Xv^ C^4.cA^A PBn.lPOT W^.S MANAfiPP ^Sbt^ \1«X^

MAMPS HP PPRSHNWPL ON SITP G?<*** t^Ko^tW

.̂ |TF A^TI^'TIP-S o^l^O-t ro^'s covcfvt»<jfo^'-s uJav'fc.- lAS^Ui^ S^w-v c^

POTFNT'A! HA7ARO.S /W^dv^vC-j C*uro<*v.l~»«j (JrvAn- ld)̂ -,-i~ > * taUJi on t&HC

^ S > \ " ^ 1 / \ N / / ' /

HA7ARH nnNlTHni USPn ^«^C / «^Jlj/'\Aft Cov>-W«»V'i- ">W<tca-\ SCx»c.«'«--K,i>»«. Id/

c.f*ai^ FlC .̂, ^ ok rial a --Ku«if

PHOTPr.TIVP MPASUHPq TAKPM ^bU^W ItfOO^ <f* <-4K ^OO^Cl. u i^fftj vwv

HOMMPNITS OR rtBRPRVATinNS r -

» ^^^

JL^ s

r^
v_y

,̂;A

^*

( )

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS] AND PREVAILING WIND DIRECTION

EXPLORATION NO..

O



r HARTCROWSEK
JOB NO.

DATE _:
S M T

ARRIVAL TIME:

W' (tV)

FIELD HEALTH & SAFETY REPORT DEPARTURE ™.P. /

JOB

LOCATION

CLIENT TovA* V

4l lO VM.O, ..

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H4S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES cr^ ^j

POTENTIAL >HAZARfrS

( C

HAZARD CONTROL USED

. wo

iA*

c PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

uJO

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXgUORATlOJl
INDICATE MONITORING POINTCSD AND PREVAILINGTwiND DIRECTIONy

EXPLORATION NO..



C

HAKTCROWSER
r FIELD HEALTH & SAFETY REPORT

JOB NO. ~Z

DATE 24 .*/a>£ tn
S M T

ARRIVAL TIME:

Th

DEPARTURE ™c. -O
LOCATION

CLIENT

FIELD

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MAMAftPRG>«^y

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES _£. .t.Yev*

POTENTIAL HAZARDS ?4 . 4a^ \vc ? C (A.V^O **v. <** •> e. r/ttJ (•*=*. <z 1 1 » *» ^ >c>.4-» w. ( iX

^QV.

HAZARD CONTROL USED vJ \% . ^ U

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS D

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAIUNcviND DIRECTION

EXPLORATION NO..

o



HARTCROWSER
' A FIELD HEALTH & SAFETY REPORT

JOB NO.

GATE -I
S M

ARRIVAL TIME:

; W ' Th F S

DEPARTURE ™P.

"B -uJOB

LOCATION ~T?*.v(o^ /4v>e.,

CLIENT ~fg>/-f-

FIELD

FIELD H&S MANAGER

PROJECT

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES _

POTENTIAL HAZARDS

HAZARD CONTROL USED
\ \

U<xv\c.e< Jgoef D
/\O

•

PROTECTIVE MEASURES TAKEN

i r

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPU
INDICATE MONITORING POINT(S) AND PREVAILING WfND OIRECTIOr

EXPLORATION NO..



r

C

HAKTCROWSER
JOB NO.

DATE "
S £MX T W fh F S

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE T.UP.

JOB V

LOCATION

CLIENT

FIELD RPPPPSPMTATiwCrrTfc^-

FIELD H&S MANAGER 'S^o.̂ T

PROJECT MANAGER

PROJECT H&S

MAMPS OF PFHfSQMMPI. ON SITP

SITE ACTIVITIES err cf •. \h -V>V ^ .

POTENTIAL HAZARDS iV , cLl VOMAt U

(A *'#. S

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS.

7-s

~o

D

SKETCH POSITION OF EQUIPMENT
INDICATE MONITORING POINTCS) A

O £XPLOf _ ^
PREVAILING WIND DIRECTIOj)

EXPLORATION NO..



HAKTCROWSZX
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE / . I <? <?
S M T W Th

ARRIVAL TIME:

DEPARTURE

.inn

LOCATION

CLIENT

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES CF PERSONNEL ON SITE

SITE ACTIVITIES s <-Qv<Vft<=y 'S

<4« l-A^I-frU&Vo*

POTENTIAL HAZARDS A/"*o*.\c- v

HAZARD CONTROL USED

j

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS &• . . <Cd SW ^v

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAILING WIND DIRECTION

EXPLORATION NO..



HAKTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO. ^

DATE (S
S M T W

ARRIVAL TIME: CT"*-

DEPARTURE

F S

:O
JOB

LOCATION

CLIENT .

/JJg. sI

FIELD

FIELD H&S MANAGER

QA.

PROJECT MANAGER

PROJECT H&S

MAMPS OF PFRSQMMF) OM SITF

c

SITE ACTIVITIES

POTENTIAL HAZARDS

Vfci rfo

h-

HAZARD CONTROL USED -

PROTECTIVE MEASURES TAKEN ^

COMMENTS OR OBSERVATIONS. o

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLC
INDICATE MONITORING POINTCS) AND PREVAILING-WIND DIRECTION^

EXPLORATION NO..

o-



JOS NO. _L

DATE /
S M T to Th F

ARRIVAL TIME: C

FIELD HEALTH & SAFETY REPORT DEPARTURE T,MP.

JOB R»/<u

LOCATION "ToCy(«^ Ak/Q-> ' i i p z i r ^
CLIENT tOv'-W c>V lai

FIELD

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

MAMf=.C! nF PPRSHMMFl OM

SITE ACTIVITIES

POTENTIAL HAZARDS

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXP
INDICATE MONITORING POINTCS3 AND PREVAILING .WIND DIRECTION

EXPLORATION NO..



r HARTCROWSER
FIELD HEALTH & SAFETY REPORT

JOB NO.

DATE /

S M T ft Th

ARRIVAL TIME: d1?'*>

DEPARTURE

F S

JOB _

LOCATION

CLIENT ""?e>v4-o£~TAfc

FIELD RFPRPgPMTATiwp^o«^V ^TL

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES 0\f»a2.v'v^<l C > k or-

POTENTIAL HAZARDS

HAZARD CONTROL USED \ UJe v C_

O

PROTECTIVE MEASURES TAKEN

COMMENTS OR nRSPPVATiriMg- MC ^jo«/k. uwoUe-g. ^^.^^vcv'Wuv ''A-/

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLQft
INDICATE MONITORING POINT(S) AND PREVAILING^WINDDIRECTION

EXPLORATION NO..

O



r. HAKTCROWSER
JOB NO.

DATE -

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE ™g.

JOB

LOCATION

CLIENT

cc

FIELD REPRESENTATIVE

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER

NAMES OF PERSONNEL ON SITE

SITE ACTIVITIES C o

POTENTIAL HAZARDS

HAZARD CONTROL USEDn -^

PROTECTIVE MEASURES TAKEN

COMMENTS OR OBSERVATIONS

o*/ 5o ( I S

o c

boo"V<;

gg.

COvf,

_!?i; -' . -.wri.

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..
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JOB NO. "? ~ <yC ~* '- ^-
, —i ^f - ' •'

DATE n -^
S M T W ' Th

ARRIVAL TIME: ^ ^' ^
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JOB Ic. t S
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G

HAZARD CONTROL USED

PROTECTIVE MEASURES TAKEN

COMMENTS OR OHSPRVATinMS.-

f--<,,

u « v jr.- D".

SKETCH POSITION OF EQUIPMENT RELATIVE TO
INDICATE MONITORING POINT(S) AND PREVAILINQWINO DIRECTION )

EXPLORATION NO.. X|-

O
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JOB NO.

DATE _
S M T

ARRIVAL TIME:

FIELD HEALTH & SAFETY REPORT DEPARTURE T.ME:_I±I£.

JOB
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CLIENT JC

*>C Qgv< Q-,

FIELD REPRESENTATIVI

FIELD H&S MANAGER

PROJECT MANAGER

PROJECT H&S MANAGER
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SITE ACTIVITIES P Q cg-A.w-cuv..V- g> y- ^f* (-

v,* T^Hl-5 0

IAL HAZARDS _

^ ' .-uw
CLl QV«''

HAZARD CONTROL ' Jpn AO .̂X. A PC u

(i
PROTECTIVE MEASURES TAKEN O<

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATiyE^TO-EXPLORATlpN ^

INDICATE MONITORING POINTCS] AND PREVAILING WIND DIRECTION

EXPLORATION NO..
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>
*"- —

ARRIVAL TIME: ' ^ ( ^
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JOB
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CLIENT
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FIELD H&S MANAGER PROJECT H&S MANAGER

:O

NAMES OF PERSONNEL ON SITE .Mr- .(

SITE ACTIVITIES

POTENTIAL HAZARDS

HAZARD CONTROL USED €AAo

PROTECTIVE MEASURES TAKEN cj ov«r_

COMMENTS OR OBSERVATIONS

SKETCH POSITION OF EQUIPMENT RELATIVE TO EXPLORATION
INDICATE MONITORING POINTCS) AND PREVAILING WIND DIRECTION

EXPLORATION NO..
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SOIL SAMPLING SERVICE, INC.
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SOIL SAMPLING SERVICE, INC.
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SOIL SAMPLING SERVICE, INC.
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APPENDIX G
GRAIN SIZE, PROCTOR, AND
FIELD DENSITY TEST RESULTS
OF IMPORT SOIL MATERIAL

This appendix presents the results of conformance testing on import soil
materials. This appendix specifically addresses the following import soil
types:

* Sand and Gravel Cover;
> Sand and Gravel Buffer;
*• Base Course; and
>• Wearing Course.

The following tests were completed on all or some of the above soil
materials:

»• Proctor Analysis per ASTM D 1557;
>• Sieve Analysis per ASTM D 422; and
> In-place density using nuclear densometer per ASTM D 2922.

Frequency of testing was dictated by the Construction Quality
Assurance Plan as presented in Appendix B of the Cleanup Report.
Tables within each of the four subsections outline the tests completed,,
when they were completed, and their identification number. After the
table are the test data.

Page G-l
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Sand and Gravel Cover Material

Table G-la - Summary of Proctor Analysis (ASTM D 1557) on Sand and Gravel Cover

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0

2,000

4,000

8,000

Date Test
Completed

3/12/93

3/19/93

3/15/93

3/22/93

Test
Number

Cl

C2

C3

C5

Table G-lb - Summary of Grain Size Analysis (ASTM D 422) on Sand and Gravel Cover

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0

2,000

4,000

6,000

8,000

10,000

20,000

30,000

40,000

Date Test
Completed

3/12/93

3/19/93

3/15/93

3/16/93

3/19/93

3/22/93

3/26/93

3/31/93

4/14/93

Test
Number

Cl

C2

C3

C4

C5

C6

Cll

C17

C21

Page G-l-1
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Table G-lc - Summary of In-place Density Tests (ASTM D 2922) on Sand and Gravel
Cover

Quantity Unit

Square Yard (1st Lift)

Square Yard (Top Lift)

Test Completed After Placement of
No. of Units

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

27,000

30,000

33,000

36,000

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

27,000

30,000

33,000

36,000

Date Test
Completed

3/11/93

3/11/93

3/12/93

3/15/93

3/18/93

3/19/93

3/22/93

3/29/93

3/29/93

3/30/93

3/30/93

5/4/93

3/11/93

3/11/93

3/18/93

3/19/93

3/25/93

3/25/93

3/26/93

3/29/93

3/30/93

3/30/93

5/7/93

5/6/93

Test
Number

DT-1

DT-7

DT-9

DT-10

DT-1 4

DT-1 8

DT-20

DT-28

DT-30

DT-33

DT-35

DT-53

DT-3

DT-6

DT-1 7

DT-1 9

DT-22

DT-23

DT-25

DT-29

DT-32

DT-34

DT-58

DT-54

Page G-l-2



MAR 2 3 1993

PACIFIC TESTING LABORATORIES

TAC.OMA DIVISION
ni<)mwvE • "uomi.

(2061922-9299 • FM12061922-'512

PENINSULA DIVISION
«l<tt • S*«nni«.WA 98383

(208) 698-6650 • FAX (2061698-6648

EXECUTIVE OFFICES EASTS1DE DIVISION
3257 i6m«M.w. -Seinte.WA 98'.19 •.i824NomtOM»Pann»»N .101 -Bomeii.WA 980r

1206) 282-0666 • FAX 1206)282-0710 1206) 4B&-42-U • 451-8436 • FAX 1206) 485-1611

March 22, 1993
Certificate No. 9303-6550

Curt Ratcliffe
Port of Tacoma
P.O. Box 1837
Tacoma, WA 98401-1387

Subject: Soil Analysis

Dear Mr. Ratcliffe

As requested and agreed, Pacific Testing Laboratories analyzed the
Cover Material sampled for the Blair Waterway. Material was tested
in accordance with ASTM D-1557. Please refer to the test results
shown below.

Sample
Number

967

970

Test Results

Max. Dry
Density

(pcf)

124.8

134.1

Opt.
Moisture

-(%)

2.7%

6.9%

Oversized Corrected

Max. Dry
Density

(pcf)

124.8

137.4

Opt.
Moisture

(%)

2.7%

6.3%

Passing
Specs.

Yes

No

Material Description
(Cover Material)

Fine Sand w/
Gravel

Bm. Sand and
Gravel w/ trace Silt

M^

/Jo,

£
_~7

See attached for graphic results.

This report is provided for the information of the client only.
The reproduction of this report, by any method, and its transmittal
to a third party, by any means, except in full, without the written
permission of Pacific Testing Laboratories, is prohibited.

Thank you for using Pacific Testing Laboratories. If you have any
questions, please contact us at (206) 922-9299.

Reviewed by: Dennis Rousey, Manager Tacoma Division

Sincerely,

George Gergis, Assistant Manager
Tacoma Division

rr INSPECTION • SOILS ANALYSIS • NON-OESTPUCTIVE EXAMINATION • ENVIRONMENTAL DRILLING
CONSULTING ENGINEERS • LITIGATION CONSULTATION • CHEMICAL ANALYSIS • CALIBRATION • STRUCTURAL. MECHANICAL LAB

A Wasningcon Conjuration fumisnmg Engineering services bv ana unaer tne suaervnsion at registered orofessianal engineers.



PROCTOR TEST REPORT
Certificate No.: 9203-5550

Client: Pert of Tacama

Location: Cover Material

Elev/ceotn:

Remarks:

Samcle #9302-5=50-967

NO.: Date: 3-15-1993
Test #1
Job #710

Supplier: Lyold's Milton
Contractor: Rd
Sample Pick-up Date: 3-10-1993
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e: 3-16-1993 PACIFIC TESTING LABORATORIES Figure NO.
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PARTICLE SIZE DISTRIBUTION TEST REPORT
c

• «j . S 5. * SDecification:
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Sample information:
• Cover Material

Fine Sand witn Gravel

i

Tested by: J. Graham
Date: 3-10-1993

Cnecked by: J. Bekey
Data: 3-11-1993

Samole #9303-6550-967

PACIFIC TESTING
LABORATORIES

Certif icate No.: 9303-6550 LR No.:

Client: Port of Tacoma
JOD *7io
Date: 3-23-1333 Fig. No. 1
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GRAIN SIZE - mm

X+75 ml % GRAVEL % SAND | % SILT S CLAY
0.0 37.9 55.5 5.6

uses
SP-SM

-

SIEVE
tncnea
flu

3
1.5

0.75
0.5

X
S60
n30

°10

JX

^

PESCENT FINER

•
100.
95.
81.
75.

0
8
5
9

GRAIN SIZE

2.6
0.4
0. 1

6
7
9

COEFFICIENTS

0.4
14.

3
0

SIEVE
nuraoer
size

4
a

10
20
40
80

100
200

PERCENT FINER

•
62.1
57.5
52.3
41 .8
27.2

9.2
8.1
5.6

Sample information:
• Cover Material

Brn . Snd S Grvl W/Trc Sit.

s>
/' - 'Is'
L*/

Tested by: ML
Date: 3-15-1993

Checked by: JSM
Date: 3-15-1993

Samole #9303-6550-970

PACIFIC TESTING
LABORATORIES

Certificate No.: 9303-6550 LR No.:

Client: Port of Tacoma
JQD #710
Date: 3-23-1993 Fig. No.
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5.3 %

So.G.

2.72

LL

NP

TEST RESULTS

Ootimum moisture

Maximum ory Oensi

Certificate No.: 9303-6550

Client: PORT OF TACOMA

I Location: PORT OF TACOMA

^^ SAMPLE F-970

^Rtnfa- 3-15-1993

ty
5 s %

134.1 pc-f

Lfl NO.:
Test #2
Job #710

Supplier: Lyold's Milton
Contractor: Rd
Sample Pick-up Date: 3-11-93

11 PROCTOR TEST REPORT

f PACIFIC TESTING LABORATORIES

PI

NP

2AV for
Sp.G.-
2.72

10

% > X <

No . 4 NO . 2OO

37.9 "Si 5.S %

MATERIAL DESCRIPTION

BRWN SNO S GRVL T3C SILT
Cover Material

Re
CO
CO

Te

c- j

martcs:
RRECTED PROCTOR: 137.4
RRECTED MOISTURE: B.3.%

sted by: MU ^
Date: 3-15-93 [/ ^

ecked by: JSM
Data: 3-15-93

gu^s Nc . 1



GRAIN SIZE DISTRIBUTION TEST DATA Test No.: 1

:ificate No.
Client:

3-23-1993
9303-6550
Port of Tacoma

Supplier: Lyold's Milton
Contractor: RCI

Sample Data

Location of Sample:
Sample Description:
USCS Class:
AASHTO Class:

Cover Material
Fine Sand with Gravel
SP Liquid limit:

Plasticity index:

Notes

Remarks: Sample #9303-6550-967 Job #710
Tested by, date: J. Graham, 3-10-1993
Checked by, date: J. Bekey, 3-11-1993
LR No. : Fig. No.:
Specification: Port of Tacoma #710/ Cover Mat.

Sample Pick-up Date: 3-10-1993

Mechanical Analysis Data

Dry sample and tare
Initial

56.02
» = 0.00

_ sample weight = 56.02
Sample split on number 4 sieve
Split sample data:
Sample and tare = 926.9 Tare = 109,
Cumulative weight retained tare= 0

Tare for cumulative weight retained= 0

7 Sample weight = 817.2

Sieve Cumul. Wt.
retained

3 inches 0.00
1
0
0
#
#
#
#
#
#
#

. 5 inches

.75 inches

.375 inches
4
4
10
40
80
100
200

0.00
8
16
23
0

103
479
684
773
791

.80

.71

.45

.00

.80

.90

.50

.20

.10

Percent
finer
100.0
100
84
70
58
58
50
24
9
3
1

•

•

•

•

•

•

•

•

•

•

0
3
2
1
1
8
0
4
1
9

Fractional

%
%
+ 3 in. = 0.0
FINES = 1.8

% GRAVEL = 41.9 %

Specification
Limits, percent

60

25
10

0

.0

.0

.0

.0

to 90.0

to 65.0
to 40.0

to 5.0

Deviation,
percent

Components

SAND = 56.3 RECEIVED

MAR 2 3 1993
SEPT.



\ \
GRAIN SIZE DISTRIBUTION TEST DATA Test No.

No.
3-23-1993
9303-6550
Port of Tacoma

Supplier: Lyold's Milton
Contractor: RCI

Sample Data

Location of Sample:
Sample Description:
USCS Class:
AASHTO Class:

Cover Material
Brn. Snd & Grvl W/Trc Sit
SP-SM Liquid limit:

Plasticity index:

Notes

Remarks: Sample #9303-6550-970 Job #710
Tested by, date: ML,3-15-1993
Checked by, date: JSM,3-15-1993
LR No.: Fig. No.:
Specification: Port of Tacoma #710/ Cover Mat.

Sample Pick-up Date: 3-11-1993

Mechanical Analysis Data

Initial
Dry sample and tare= 2386.34
Tare = 0.00

sample weight = 2386.34
Fe for cumulative weight retained= 0
Sieve

3 inches
1.
0.
0.
#
#
#
#
#
#
#
#

5 inches
75 inches
5 inches
4
8
10
20
40
80
100
200

cumul. wt.
retained

0.00
99
440
575
905
1011
1138
1388
1738
2166
2192
2252

.30

.90

.50

.40

.90

.70

.60

.10

.50

.00

.80

Percent Specification Deviation,
finer Limits, percent percent
100.0
95.
81.
75.
62.
57.
52.
41.
27.
9.
8.
5.

8
5 60.0 to 90.0
9
1
6
3 25.0 to 65.0
8 .
2 10.0 to 40.0
2
1
6 0.0 to 5.0 +0.6

% + 3 in. = 0.0
% FINES = 5.6

Fractional Components
• ̂v^V ̂  ̂ » ̂ » •• •» ̂f̂ m ̂m ̂  ̂ m «™ ̂^m^ ̂  M» ̂ «v ̂v ̂ft̂ m ̂m^m^B^m w ̂ m a^ •• •

% GRAVEL =37.9 % SAND =56.5

D85= 22.65 D60= 2.661 D50= 1.820
D30= 0.4677 D15= 0.25645 D10= 0.19011

MAR 23 1993

OEPT.

£PT.



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

4417
Fife.

(CMTL, inc.) V3~~^
Pacific Highway East

, Washington 98424 . .;."• | - v:.":i
(206) 922-0798 ._..^

SOIL/AGGREGATE ANALYSIS REPORT *""* *"" >J~~L

CLIENT:

PROJECT:

.ADDRESS:

CONTRACTOR:

MATERIAL TYPE: .

LOCATION SAMPLED:

TESTS REQESTED:

SIEVE SIZE

8"
4"
i"

^•8/4"

3/8"
1/4"
-AT *r

#8
#10
#16 -
#40
#100
#200

Port of Tacoma DATE: 03-12-93

BLAIR CLEAN-UP CONTRACT #710 PROJECT NO.: T-3662

N / A

RCI Environmental

COVER MATERIAL

ON SITE STOCKPILE

SIEVE ANALYSIS

SIEVE ANALYSIS

% PASSING SPECIF

100
100 95-

5 .8
8 2 . 9 60-
7 4 . 2
7 0 . 6
6 3 . 3
en ou U . £

5 5 . 7
5 4 . 1 25-
4 9 . 4
3 1 . 7 10-

9 .3
6.0 0-

REPORT NO.: 01 \\t& : ^-^

SAMPLED BY: 0. Smith

SOURCE: L I O Y D ' S PIT ( M I L T O N )

LAB.NO.: 3-138 I.D.ND.: #1

TECHNICIAN: T.Nordhauq

ADDITIONAL DATA

ICATIONS

SAND EQUIVALENT:
100 % MOISTURE.:.

90 L.A. ABRASION:

DEGRADATION: .

% WOOD WASTE:

LOOSE UNIT WEIGHT:

65 LIQUID LIMIT:

40 PLASTIC LIMIT:

PLASTICITY INDEX:
5 FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

REMARKS:

TN/fd

Construction Inspection • Laboratory Analysis • Mon-destructive Testing • Pavement Consulting Services



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

(OATL.
A Division of Western Testing Laboratories

4417 Pacific Highway East
Fife. Washington 98424

(206) 922-0798
/iA3 15 iSS3

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION -JT?: .*;.-*;...'. r,~-• -

C L I E N T : Port of Tacoma DATE SAMPLED: 03-12-93

PROJECT:.

ADDRESS:

8LAIR CLEAN-UP CONTRACT £710 PROJECT-NO.: T-3662

N/A--

CONTRACTOR: RCI 'Environmental

PROCTOR NO.: Q1

REPORT NO.: P-1

FIELD DAZA:

Source of Material: .LIOYD'S PIT -MILTON

Location Sampled; ON SITE

LABORATOBZ DATA:

Maximum Density Dry: 142.4 P.C.

Optiaum Moisture: g.a

Soil Type & Color; COVER MATERIAL

Test Specifications: ASTM D-1557(D)

Cylinder; 6 "

Hamner: lp_lbs.

Droos: 18"

Layers:

Blows/Layer: 56

Technician; T.Nordhauq
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CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

inc.)
44 1 7 Pacific Highway East

fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

LIENT:
ROJECT:
PDRESS:
ONTRACTOR:
ATERIAL TYPE:
OCATION SAMPLED:
ESTS REOESTED:

SIEVE SIZE
8"
4"

il

1 "
"T

1 /2"
3/8"
1 / 4 "
#4
#8
#10
#16
#40
#100
#200

Port of Tacoma
BLAIR CLEAN-UP
N/A
CLIENT

COVER MATERIAL

STOCKPILE
Sieve Analysis

SIEVE ANALYSIS

]

% PASSING SPECIFICATIONS

100
9 6 . 7
9 5 . 9
84.9
7 7 . 5
7 3 . 1
64 .3
59.1
54 .9
5 2 . 7
4 6 . 0
26 .2

6.8
5.0

100
95-100

60-90

25-65

10-40

0-5

DATE:

PROJECT NO.:

REPORT NO.:_

SAMPLED BY:_

SOURCE.

LAB.NO.:

TECHNICIAN:

03-15-93
T-3662
_02
D. Smith
Lloyd's Milton Pit

H/A I.D.ND.: #1
T.Nordhauq

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:
L.A. ABRASION:
DEGRADATION:
% WOOD WASTE:
LOOSE UNIT WEIGHT:
LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

REMARKS: CONFORMS

Construction inspection - Laboratory Analysis • don-destructive Testing • Pavement Sen/tees



:ONSTRGCnON MATERIALS TESTING LABORATORIES, INC 4
(GMTL IMC)

4417 Pacific Highway East
Fife, Washington 98424

(206) 922-0793 • 1

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT: Port of Tacoma DATE SAMPLED: 03-15-93
PROJECT:
ADDRESS:

BLAIR CLEAN-UP CONTRACT #710 PROJECT NO.: T-3652
N / A REPORT NO.: 02

CONTRACTOR: RCI Environmental PROCTOR NO.: P-3

FIELD DATA:

SOURCE OF MATERIAL:.
LOCATION. SAMPLED:

L I O Y D ' S MILTON PIT
S.W. HAUL ROAD STOCKPILE.

LABORATORY DATA:

MAXIMUM DENSITY DRY: 140.8

HUM MOISTURE:
P.C.F.

SOU
5.8

SOIL TYPE &, COLOR: COVER MATERIAL

10

18

.Ibs.
i t

LAYERS:

BLOWS/LAYER: 56

TECKNICLAN: T .Nordhaug

SAMPLED BY: D.Smith

REMARKS: N/A

TEST SPECIFICATIONS: ASTM D-1557(0^

CYLINDER: 6 "
HAMMER:

DROPS:

y
!.

7

f
r«

- '

CJ

>c±

—
?l
f •
JOT
f "" "

|-

s
f -s
f

i

MOISTURE '% OF DRY WEIGHT

: i < • • 1 i ! i i | i | i ; j j i j | i .
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Insperfon • Laboratory Analysis • Csotechnicsl Inveszgatcn • Pzvcrr.er.t Consulting S«r.ic;s



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

(CMTL. inc.)
4417 Pacific Highway Cast

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

LIENT:
aOJECT:
DDRESS:
ONTRACTOR:
IATERIAL TYPE:
^CATION SAMPLED:
-ESTS REQESTED:

SIEVE SIZE •
8"
4"
* i u

^fed "
^K"
3/8"
1/4"
#4
?8
#10
# 1 5
#40
#100
#200

Port of Tacoma »
BLAIR CLEAN-UP CONTRACT #710
N / A

RCI Environmental
COVER MATERIAL
S.W. HAUL ROAD
Sieve Analysis

SIEVE ANALYSIS
% PASSING SPECIFICATIONS

100
100 95-100
9 4 , 0
8 4 . 2 60-90
7 6 . 9
73 .0
6 5 . 4
6.1 .5
5 6 . 3
5 4 . 2 - 25-65
4 8 . 4
2 9 . 7 10-40

9,1
6.3 0-5

DATE:

PROJECT NO.:
REPORT NO.:_

SAMPLED BY:_
SOURCE:

LAB.NO.:
TECHNICIAN:

03-18-93
T-8662

D.Smith
nOYD'S MILTON PIT

I.D.NO.:
T.Nprdhauq

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:
LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:
PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

REMARKS:

TN/fd

OTHERS:

Construction Inspection • Laboratory Analysis • Non-destructive Testing • Pavement Consulting Services



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

(Gym, IMC)
4417 Pacific Highway East • ' • ' : '.-

Fife, Washington 98424 ' ' Q
(206) 922-0798 >. .• .

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT: Port of Tacoma
PROJECT:

ADDRESS:
8LAIR CLEAN-UP CONTRACT #710

N / A

CONTRACTOR: RCI Environmental

SAMPLED: 03-18-93
PROJECT NO.: T-8652

REPORT NO.: 03

PROCTOR NO.: P-5

FIELD DATA:

SOURCE OF MATERIAL: L I O Y D ' S MILTON PIT

LOCATION SAMPLED: S .W. HAUL ROAD

LABORATORY DATA:

MAYTMtiM nPM^TTV PlBV- 14? 1 O (* C 'I'TrvwlT'lUll Uuliol.il Utll . i*Tfc. i r.v^.r.»ffi\f unT<rrT7BP- 5 7UJiu MU Ii 1 UKC . 3 • '

S TVQC 9 pnr AO * ofii/cn uATmT/Hlire QI LULUK. LOVER MATcKlAL i

TCCf CQC/^TCTr1 rTTnxrc « rtCTw n i cc "7 fn \ ;

liil jrtLlrlLAliUWi). AbIM LJ- lbD/ lU) :

/"*V7 TMH CD • £ ' I 1LTLlrUJnK. 0 •
TJ A WVfCD " 1 rt 1 I* *•nAMMcK.. ID IDS.
r\nr>nc • 10 uDROPS. 18

r A vcnc . cLAirKb • b

or n\./c /T .\vrnn . c«D LOWS /LAYER: bo

TCPUXTTPT AM. T Mr>*«rfh anniilLnNlLLAN- I .iNOranaUy

*-» 4\,mT CT\ n\/ . n CMTTLJiAMrLcD BY : U . iM 1 1 n

REMARKS: N/A

)

• -
^^
_ *
~

! ~~—

.
en
—
^™"
i_

5

^

t

145
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1 •

: •
t
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139
• :

! ,
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1 •

i :
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; •

M

MOISTURE % OF DRY WEIGHT
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Inspection • Laboramry Analysis • Ceotec^nic;! Inves^^aicn • Pavem-ir:: Cansulting



M«R-25-93 THU 08:12 CMTl. INC 922 2938 P. 02

CONST JCTIOr* MATERIALS TESTV j LABORATORIES, INC.

(CMTL, IMC.)
4417 Pacific highway Cast

Fife. Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

'•(*

JENT:

IOJECT:

)DRESS:
DNTRACTOR:

VTERIAL. TYPE:
XATION SAMPLED:

:STS REQESTED:

Port of Tacoma

BLAIR CLEAN-UP
N / A

I
CONTRACT #710

RCI Environmental
COVER MATERIAL

UNKNOWN
Sieve Analysis

SIEVE ANALYSIS

SIEVE SIZE
8"
4"

•

.

3/4"
1 / 2 U

3/8"
1/4"
#4
#8
#10
#16
#40
#100
#200

% PASSING SPECIFICATIONS.

100
91 .6
87 .9
81 .9
7 6 . 9
6 9 . 7
6 4 . 9
58.1
55.8
50.0
33.0
1 1 . 2

7 . 9

100
95-100

60-90

jy
25-65 $*

.10-40 l^f

0-5

DATE:
PROJECT NO.:

REPORT NO.:_

SAMPLED BY:_

SOURCE:

LAB. NO.:

TECHNICIAN:

03-19-93

T-8662

C L I E N T ( E d )
LIOYD'S MILTON PIT

3-169 I.D.NO.: N/A

T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

REMARKS:

OTHERS:

TN/fd

Construction Inspection • Laboratory Analysis • non-destructive Testing • Pavement Consulting Services



MAR-23-93 THU 98:13 CMTl_ INC 922 2938 P. 03

CONSTRUCTION MATERIALS TEST^i LABORATORIES, INC.

(CMTL. IMC.)
44 1 7 Pacific Highway East

Fife. Washington 98424 " " '•
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

.LENT:
IOJECT:
JDRESS:
MRACTOR:
SERIAL TYPE:
XATIQN SAMPLED:

ESTS REQESTED:

SIEVE SIZE
8"

*
3/4"
1/2"
3/8"
1/4"
#4
#8
#10
#16
#40
#100
#200

REMARKS:

Port of Tacoma
BLAIR CLEAN-UP
M/A

XL,

DATE: 03-22-93
CONTRACT #710 PROJECT NO.: T-8662

. REPORT NO.:
RCI Environmental SAMPLED BY: D. Smith
COVER MATERIAL
S.W. HAUL ROAD

Sieve Analysis

SOURCE: L I O Y O ' S MILTON PIT
STOCKPILE LAB. NO.: 3-172 I.D.NO.: #1

TECHNICIAN: T.Nordhaug

SIEVE ANALYSIS ADDITIONAL DATA

% PASSING SPECIFICATIONS

100
97.1
91 .2
85.0
81.8
7 4 . 6
7 0 . 6
63 .2
6 0 . 2
5 2 . 8
2 4 . 0

2 . 0
1 .2

TAKEN @ 10:30

100 ^SAND EQUIVALENT:
95~1°° jjf^ * MOISTURE:

£* L.A. ABRASION:
60 "90 DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:
25"65 PLASTIC LIMIT:
10-40 PLASTICITY INDEX:

0.5 FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

. TWO TRUCKS & TRAILER STOCKPILES.
-

9

TN/fd

tn«;n«rtion • Laboratory Anaivsis • non-destructive Testing • Pavement Consulting Services



CONSTRCICnON MATERIALS TESTING LABORATORIES, INC

(CMTL INC)
4417 Pacific Hiahway East

Fife, Washington 98424
(206) 922-0798

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT: Port of Tacoma
PROJECT: BLAIR CLEAN-UP CONTRACTL #710
.ADDRESS: N/A
CONTRACTOR: RCI

FIELD DATA:

SOURCE OF MATERIAL:
LOCATION SAMPLED:

LABORATORY DATA:

MAXIMUM DENSITY DRY
AUM MOISTURE:

"SC^TYPE & COLOR:

Environmental

L I O Y D ' S MILTON PIT
S.W. HAUL ROAD STOCKPILE

: 120.5 P.C.F.

6.6

COVER MATERIAL

TEST SPECIFICATIONS
CYLINDER: 6
HAMMER: 10

DROPS: 18

: ASTM 0-1557(0)
ii

Ibs.
ii

LAYERS: 5

SLOWS/LAYER: 56
- **wijli^Vrf^ki>\ii • I • riordhauq

SAMPLED BY: D. Smith
REMARKS: TAKEN $ 10:30 HOURS

TWO TRUCKS & TRAILERS

^

DATE SAMPLED:- 03-25-93 . v

PROJECT NO.: T-8662

REPORT NO. : 05
PROCTOR NO.: P-6'

MOISTURE % OF DRY WF.IGHT I!

—
CJ

• V.

if
\

127 jr
> • • > 1 1 i 1 i i i • 1 > i i i i i t i
i • i '• \ \ \ ' : ' ; . i ; i i 1 l i >

i > -, 1 i • i i i 1 1 ' | ' i i i | | | | :
i > i i i . i ; i i ! ; i i . ; i ; ; ; ;
r i i 1 ! l i i | 1 l l l * i 1 i l l i > ' >

125 1 : I 1 ! 1 1 1 ! 1 '. ' ! ! 1 i ! i l ;

i • • i i ' I : i : - : ; : : : : : .
. . . ; . - . . ; I ; I , i , : • , . ; ; , i I ,
i : :
• : .

123
i i
I i

i . . . i i i i i i i i i i i i 1 ii
1 ! ' ' : '1 | 1 • ! 1 I 1 '. 1 i '

• : • : ' ! ! ! • , i ! • i 1 1 i i
• • i .1 , , , i , i , , i . .

i i i ' i >i ! ' : l l l l 1 l 1 '
t • i < i I ' ' ' : i ; ; i | 1 ! i !

i i • 1 1 • i , | | 1 1 , [ , 1 .; [ : i : | ; :

121
i ;
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i i ! 1 1 I I 1 1 ^\ — T-«vJ ! I 1 1 1 II

• ' ' • '• l 1 ' S~ I 1 ' • :>S^ ! ' ! 1 ' .
, 1

119
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i ;
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115
: i
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Construction Inspection • Laboratory Analysis • Ceotechnical Invesagaoon • Pavcmer.: Consulting Str.icss



MAR-25-93 THU 88:13 CMTU INC 922 2939

CONSI^'JCTIOPi MATERIALS TEST1 ~ a LABORATORIES, INC.

(CMTL, IKC0

•

44 1 7 Pacific Highway Cast
Fife. Washington 98424 " ' •

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT >K (S%
9^

ilENT:
LOJECT:

(DRESS:
JNTRACTOR:
SERIAL TYPE:
5CATION SAMPLED:

•STS REQESTED:

SIEVE SIZE
8"
u*

™
3/4"
1/2"
3/8"

#4
#8
#10
#16
#40
#100
#200

I

REMARKS:

Port of Tacoma . .
BLAIR CLEAN-UP CONTRACT #710
N / A
RCI Environmental
COVER MATERIAL
S.W. HAUL ROAD

Sieve Analysis

SIEVE ANALYSIS
% PASSING SPECIFICATIONS

DATE: 03-22-93
PROJECT NO.: T-8662
REPORT NO.:
SAMPLED BY: 0. Smith
SOURCE: L I O Y D ' S MILTON PIT

LAB.NO.: 3-170 I.D.NO.: #2
TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

100 ^SAND EQUIVALENT:
95-100 $*

00 j^
9 7 . 6 £*
9 0 . 9 60-90
83.7
80.5
73 .0
6 9 . 5
6 2 . 7
60 .5 25-65
53.2
2 7 . 4 10-40

3.4
2.0 0-5

TAKEN 11:45 HOURS, TWO TRUCKS &

% MOISTURE-:
L.A. ABRASION:
DEGRADATION:
% WOOD WASTE:
LOOSE UNIT WEIGHT:
LIQUID LIMIT:
PLASTIC LIMIT:
PUSTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

TRAILER STOCKPILES

^

TN/fd

nn m«r.«.rtion • Uthnratnrv Analysts • non-destructive Testinq • Pavement Consultlna Services



>NSY..JCTION MATERIALS TESTL .J LABORATORIES, INC.
09

inc.)
4417 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

:LIENT:
'ROJECT:

\DDRESS:

:ONTRACTOR:

MATERIAL TYPE:

'.OCATION SAMPLED:
[ESTS REQESTED:

SIEVE SIZE
8"
4"

"
3/4"
1/2"
3/8"
1/4"
#4'
#8
#10
#16
#40
#100
#200

Port of Tacoma I
BLAIR CLEAN-UP CONTRACT #710
N / A

RCI Environmental
COVER MATERIAL
S.W. CORNER OF SITE AT 13:30 HCtflS
Sieve Analys i s

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100
95-100

100
97 .1
89.3 69-90
81 .8
7 7 . 8
6 9 . 2
.65 .2
55.8
5 3 . 1 25-65
4 6 . 3
2 3 . 1 10-40

3.6
2.4 0-5

DATE:

PROJECT NO.:

REPORT NO.:_

SAMPLED BY:_

.SOURCE:

LAB.NO.:

TECHNICIAN:

03-25-93
T-8662

07

LIOYD'S MILTON PIT

I.D.ND.: #1
T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

EMARKS:

TN/fd



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

(CMTU INC)
4417 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

- -s -% r .-. - - ._>

re--'

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT:

PROJECT:

ADDRESS:

CONTRACTOR:

Port of Tacoma DATE SAMPLED: 03-24-93

BLAIR CLEAN-UP CONTRACT £710

N/A

RCI Envirnmental

PROJECT NO.: T-8662

REPORT NO.: 07
PROCTOR NO.: P-7

FIELD DATA:
SOURCE OF MATERIAL:._

LOCATION SAMPLED:

L I O Y D ' S MILTON PIT

S.W. CORNER OF SITE @ 13:30 HOURS

LABORATORY DATA:
MAXIMUM DENSITY DRY:

MOISTURE:
S

130.4 P.C.F.
5.9

TYPE &, COLOR: COVER MATERIAL

TEST SPECIFICATIONS^

CYLINDER: 6

HAMMER: _
DROPS:

LAYERS:

ASTM 0-1557(0)

BLOWS/LAYER:

TECHNICIAN: m

SAMPLED BY:_
REMARKS:

JO Ibs.

18 "

56

T.Nordhaua

Grant Knechtel

TAKEN 9 13:30 HOURS

•

(jI)
5

t_
'-

_^

^
' S£

—•m

,
CO

r-

15
1ca
T:

.

I "

135 1r, • i
i i
! ' 1

133

i • I

' • I

131
i i
i t
i :

i*5n129
"i i ,

jf
•f i

1?7
• :

i
i i

125
~T~! —
i i
• ;

4*y3123
; i
i i

i '
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Construction Inspection • Laboratory Analysis • Ceotednnical Investigation • Pavemer.: Consulting Servicss



i

•

Si

corcs wycnorc MATERIALS TEST^ LABORATORIES, inc.
(CMTL. IHC

( " 7 ^ * 1 (_ >
•) ^* / r~>

44 1 7 Pacific Highway East ' ^ 1~"1
*J Fife. Washington 98424 ^^ *—

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:

ADDRESS:

CONTRACTOR:

MATERIAL TYPE

Port of Tacoma
BLAIR
N / A

CLEAN-UP CONTRACT #710

RCI Environmental
: COVER MATERIAL

LOCATION SAMPLED: S . W . HAUL ROAD

TESTS REQESTED: Sieve

SIEVE

SIEVE SIZE % PASS
8"
4"
2"

^fc^"
^ff/ 4"

1/2"
.3 /8"
1/4"

= 8
#10
#16
#40
#100
?200

REMARKS:

100
9 2 . 2
84 .4
80 .5
7 3 . 7
7 0 . 3
59 .9
5 7 . 3
4 9 . 8
2 2 . 9

3 . 2
1.8

Analys is

ANALYSIS

DATE: 03-25-93

PROJECT NO.: T-8662

REPORT NO.: 06

SAMPLED BY: D. Smith

SOURCE: L I O Y O ' S MILTON PIT

LAB. NO.: 3-187 I.D.NO.: #2
TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

ING SPECIFICATIONS

TAKEN 9 07:45

TRUCK NOS. 50,

100
95-100

69-90

2 5 - 6 5

10-40

0-5

TO 08:05 HOURS
47 and 48.

SAND EQUIVALENT:

% MOISTURE:-

L.A. .ABRASION:

DEGRADATION:
% WOOD WASTE:

LOOSE UNIT WEIGHT: .

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

ŵ
T H / f d -

Construction inspection • Laboratory Analysis • rton-destruc:i\ e Testing • Pavement Consulting Services



<rcs\<ujcnor{ MATERIALS TEST*^ LABORATORIES, inc.

(CMTL, inc.) ei~~T!
44 1 7 Pacific Highway East -<^ | O'

Fife, Washington 98424
^ (206) 922-0798

W SOIL/AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:

ADDRESS:

CONTRACTOR:

MATERIAL TYPE:

LOCATION SAMPLED:

TESTS REQESTED:

S I E V E . S I Z E
8"
4"
2"
U".

3/8"
1 /4"

#8
#10
#16
#40
#100
#200

REMARKS:

Port of Tacoma
BLAIR CLEAN-UP CONTRACT #710
N / A

RCI Envi ronmenta l

COVER MATERIAL

S . W . HAUL ROAD
Sieve Ana lys i s

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100

' 95-100

100
9 0 . 5 69-90
84.0
81.0
7 4 . 5
7 1 . 5
63 .2
6 1 . 3 2 5 - 6 5
5 5 . 2
29.1 10-40

4 . 2
2.5 0-5

TAKEN AT 10:15 to 10:25 HOURS

DATE: 03-25-93

PROJECT MO.: T-8662

REPORT NO.: 06

SAMPLED BY: D. Smith

SOURCE: L I O Y O ' S MILTON PIT

LAB. NO.: 3-186 I.D. NO.: #1

TECHNICIAN: T.Nordhaug

A D D I T I O N A L DATA

SAiND EQUIVALENT:

% MOISTURE:
L.A. ABRASION:.

DEGRADATION:
% WOOD WASTE:

LOOSE I'NIT WEIGHT:

LIQUID LLMIT:

PLASTIC LLMIT:
-PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

TRUCK NOS. 51, 46 and 48.

A _ . _ .

• TN/ fd

Construction inspection • Laboratory Analysis • Mon-destructive Tesii.-.g • Pavement Consulting Services



yONSVWCTION IVIATERIALS TEST^ LABORATORIES, INC.

(CMTL. inc.) c\"2—
44 1 7 Pacific Highway East o-̂ 7\

rife. Washington 98424 v- u
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

IIENT:

'ROJECT:

ADDRESS:

:ONTRACTOR:

1ATERIAL TYPE:

Port of Tacoma

BLAIR CLEAN-UP CONTRACT #710

N / A

RCI Env i ronmen ta l

COVER MATERIAL

.CCATION SAMPLED: S .W. HAUL ROAD

?ESTS REQESTED: Sieve Analysis

SIEVE SIZE
8"
4"
2"

^2"
3/8"
1 / 4 "
#4
#8
#10 .
#16
#40
#100
# 2 0 0

REMARKS:

SIEVE ANALYSIS.

% PASSING SPECIFICATIONS
100
95-100

100
9 7 . 2
89.8 69-90
84 .7
81.4
7 4 . 9
7 1 . 6
63.1
6 1 . 0 2 5 - 6 5
5 4 . 6
2 7 . 9 10-40

4 .3
2.5 0-5

TAKEN @ 13:35 TO 13:50 HOURS

DATE: 03-25-93

PROJECT MO.: T-8662

REPORT NO.: 06

SAMPLED BY: D. Smith

SOURCE: I I O Y D ' S MILTON PIT

LAB. NO.: 3-190 I.D.NO.: #3

TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:

\ MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE LNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

TRUCKS NO. 51, 46 and 54.

T N / f d

Construction Inspection • Laboratory Analysis • non-destructive Tescirg • Pavement Consulting Services



nftR-30-93 TUE 10:00 CMTL INC 922 2933

CONSV JCTION MATERIALS TEST*.. Jt LABORATORIES, INC.

. (CMTL, IMC.)

•
44 1 7 Pacific Highway Cast'

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

,IENT:
lOJECT:
JDRESS:

JNTRACTOR:

SERIAL TYPE:
XATION SAMPLED:

BSTS REQESTED:

S I E V E SIZE
8"

*
3/4"
1 / 2 "
3/8"
1/4"
*4
#8
no
#16
#40
#100
#200

EMARKS:

Port of Tacoma

BLAIR CLEAN-UP CONTRACT #710
N / A

RCI Environmental

COVER MATERIAL
S.W. HAUL ROAD *
Sieve Analys i s

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100
95-100

100
88.9
79 .8 60-90
75.1
71.1
6 4 . 7
61.1
53.5
51.0 25 -65
43.9
2 0 . 5 10-40

2 . 4
1.4 0-5

* TAKEN (3 10:15 to 10:25 HOURS

DATE: . 03-26-93

PROJECT NO. : T-8662
REPORT NO.:
SAMPLED BY: D. Smith

SOURCE: L I O Y O ' S MILTON PIT

LAB.NO.: 3-193 I.D.NO.: #1
TECHNICIAN: T .Nordhauq

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:

L.A. ABRASION:
DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:
PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

TRUCK & TRAILER NOS. 41, 49 and 48.

A

TN/fd

Construction inspection • Laboratory Analysis • Men-destructive Testing • Pavement Consulting



n«R-3e-93 rue ia:ai cnru INC 922 2938

JCTION MATERIALS TESTk.. J LABORATORIES, INC.

ICMTL, inc.)
4417 Pacific Highway Cast

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:
ADDRESS:

CONTRACTOR:

MATERIAL TYPE:
LOCATION SAMPLED:
TESTS REQESTED:

SIEVE SIZE
8"

^^u^H"
^ 1 -Ztt

3/4"
1 / 2 "
3/8"
1/4"
#4
?8
#10
# 1 6 -
#40
£1 00
$200

Port of Tacoma I

8LAIR CLEAN-UP CONTRACT #710
N / A

RCI Environmental

COVER MATERIAL
S . W . HAUL ROAD *
Sieve Analys i s

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100
95-100

100
9 7 . 0
89.9 60-90
84.3
81.8
7 5 . 2
71 .7
63 .5
6 1 , 3 2 5 - 6 5
54.3
2 6 . 2 10-40

3.4
2.0 Q-5

DATE:

PROJECT NO.:
REPORT N0. :_
SAMPLED BY:_

SOURCE:

LAB.NO.:

TECHNICIAN:

03-26-93

T-8662

0.Smith

LIQYD'S MILTON PIT

3-192 I.D.NO.:

T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:
DEGRADATION:
% WOOD WASTE:
LOOSE UNIT WEIGHT:
LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

REMARKS: * AT TAKEN 10:30 to 10:45 HOURS.

TRUCK & TRAILER NOS. 87, 72 and 45.

TM/fd

Construction Insocction • Laboratorv Analvsi* • *»rv.r«»«""<-»<" • ^ -



MAR-3B-93 rue ia:ai CMTU INC 922 2933 p. as

corts'k JCTION MATERIALS TEST*. . j LABORATORIES, INC.T
(CMTL. INC•) % _-

44 1 7 Pacific Highway Cast
Fife, Washington 98424

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:
ADDRESS:

CONTRACTOR:

MATERIAL TYPE:
LOCATION SAMPLED:
TESTS REQESTED:

SIEVE SIZE
8"

•

'
•

H"
3/4"
1/2"
3/8"
1/4"
#4
#8
#10
#16
#40
#100
1200

REMARKS:

Port of Tacoma
BLAIR CLEAN-UP CONTRACT #710

N / A

RCI Environmental

COVER MATERIAL

S.W. HAUL ROAD *
Sieve Analys i s

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100
95-100

100
81.0 60-90
7 5 . 4
7 1 . 2
66.3
62.8
55.4
52.4 25 -65
45 .0
21.8 10-40

3.3
2.1 0-5

* TAKEN AT 13:50 TO 14:05 HOURS

DATE: 03-26-93

PROJECT NO,: T-8662
REPORT NO.:
SAMPLED BY: D. Smith

SOURCE: L I O Y D ' S MILTON PIT
LAB, NO.: 3-194 I.D.NO.: #3
TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:.
% MOISTURE:
L.A. ABRASION:

DEGRADATION:
% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

•

TRUCK & TRAILER NOS. 74. 48 and 76.

^P

TN/fd

Construction Inspection • Laboratory Analysis • non-destructive Testlno • Pavemenr <"nrw»»i"vi «»^»«



m«R-31-93 WED 10:33 CHTL INC 922 2938 P. 0-*

CONST JCTION MATERIALS TESTx i LABORATORIES, IIMC,

(CMTL. IMC.)
4417 Pacific Highway £ast

Fife. Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

INT:

JECT:

Port of Tacoma DATE: 03-29-93

BLAIR CLIAN-UP CONTRACT «710 PROJECT NO.: T-3662

*£SS: N/A REPORT NO.: 09

ERACTOR:

ERIAL TYPE:
ttlQN SAMPLED:
TS REQESTED:

JEVE SIZE
3"

•fr
3 /4"
1 / 2 "
3 /8"
1 / 4 "

«8
= 10
#16
£40
?100

•MARKS:

RCI Environmental . SAMPLED BY: D. Smith
COVER MATERIAL SOURCE: L l O Y D ' S MILTON PIT

: S .W. HAUL ROAD * LAB.NO.: 3-198 I. D. NO.: #2
Sieve Analysis TECHNICIAN: T.Nordhaug

SIEVE ANALYSIS
% PASSING SPECIFICATIONS

100
95-100

100
89.5 60-90
8 2 . 4
78 .2
7 1 . 3
67.0
60 .3
58.0 25-65
50.6
2 4 . 3

3 . 7
2.3 0-5

* TAKEN 9 10:05 to 10:20 HOURS.
TRUCK & TRAILER NOS. 52. 51 and

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:
L.A. .ABRASION:
DEGRADATION:
% WOOD WASTE:

LOOSE UNIT WEIGHT:
LIQUID LLMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

48.-- C16./4} ;.. /,.-

TN/fd

Construction Inspection • Laboratory Analysis • Plon-destructive Testing • Pavemen: Consulting Services



HflR-31-93 UED 13:3-* CMTL INC 922 2938 P . 05

CONS1 JCTIOPi MATERIALS TEST^ a LABORATORIES, INC.

(CMTL. IMC.)
441 7 Pacific Highway £ast

fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

b.1:

TcCI'-

[•RACTOR:

:R1AL TYPE:

tflON SAMPLED:
IS REQESTED:

I5VE SIZE
^ "V

* u

3 /4"
' 1 / 2 "

3/8"

•8
= 10
*16
™ 4 Q
£ 1 0 0
hoo

Port of Tacoma
BLAIR CLEAN-UP CONTRACT *710

N / A

RCI Envi ronmenta l

COVER MATERIAL

S . W . H A U L R O A D *
Sieve Analysis

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100
95-100

100
86 ,3
81.0 60-90
7 5 . 2
7 2 . 8
6 7 . 9
6 4 . 2
58.0
55 .6 2 5 - 6 5
4 9 . 4
2 5 . 3

3 .2
2.0 0-5

DATE: 03-29-93

PROJECT N:0.: T-8662

REPORT NO.: 09

SAMPLED BY: 0. Smith

SOURCE: I I O Y O ' S MILTON PIT

LAB. NO.: 3-199 I.D.NO.: *3

TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LLMIT:
PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

iMARKS: * TAKEN 9 13:00 to 13:15 HOURS.

TRUCK & TRAILER NOS. 51. 46 and 50/(C17)

TM/fd

Construction inspection • Laboratory Analysis • Mon-dcstructive Testing • Pavement Consulting Services



MAR-31-93 UED 19:33 CtlTL. INC 922 2933 P . 33

CONST JCTIOPl MATERIALS TEST,, j LABORATORIES, INC.

(CMTL, IMC.)
4-417 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

:ENT: Port of Tacoma DATE: 03-29-93

)JECT:
DRESS:

NTRACTOR:

TERIAL TYPE:

CATION SAMPLED:

STS REOESTED:

ELAIR CL£AN-UP CONTRACT £710

N / A

RCI Environmental

COVER MATERIAL

S.W. HAUL ROAD *
Sieve Analysis

PROJECT NO.:

REPORT NO.:

SAMPLED BY:

SOURCE:

LAB. NO.:

TECHNICIAN:

T-866Z

09
0. Smith

L I O Y O ' S MILTON

3-197 I.D.NO.:
T.Nordhaug

PIT

#1

SIEVE ANALYSIS ADDITIONAL DATA

SIEVE SIZE
S"

540
#100
#200

% PASSING

100
90.2
78.8
74.5
70.4
64.8
61.2
53.9
51 .4
44.7
21 .5
2.5
1 .4

SPECIFICATIONS
100
95-100

60-90

2 5 - 6 5

0-5

SAND EQUIVALENT:

% MOISTURE:'

L.A. ABRASION: .

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

REMARKS: * TAKEN 9 14:19 to 14:35 HOURS.

TRUCK & TRAILER NOS. 45, 76 and 51 - C18

T N / f d

Construction Inspection • LaDoratory Analysis • Mon-desiruciive Testing • Pavement Consulting Services



MAR-31-93 WEB 10:33 CMTU INC 922 2933 P . 3T

.cJCTION MATERIALS TESTk.. j LABORATORIES, INC.

(CMTL, IMC.)
441 7 Pacific Highway East

Fife. Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

[£NT: Port of Tacoma 1

DJzCT:

3RESS:
STRACTOR:

T3RIAL TYPE:
CATION SAMPLED:

STS R5QESTED:

SIEVE SIZE
8"
4"

3 /4"
1 / 2 "
3/8"
1 / 4 "
#4
#8
#10
#15
?40
2100
i f Z O O

BLAIR CLEAN-UP CONTRACT «710
N / A

RCI Environmental

COVER MATERIAL

S.W. HAUL ROAD*

Sieve Analysis

SIEVE ANALYSIS

% PASSING SPECIFICATIONS

100
81.0
78.2
75.3
69.8
66.6
60.0
57 .4
50.6
24.7

3.7
2.4

100
95-1.00

60-90

25-65

10-40

0-5

DATE:

PROJECT NO.:
REPORT N0. :_

SAMPLED 3Y:_

SOURCE:

LAB.NO.:

TECHNICIAN:

03-30-93
T-8662

JO

D.Smith
L I O Y D ' S MILTON PIT

3-203 I.D.NO.: #2

T.Nordhauq

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:.

DEGRADATION:

% WOOD WASTE:
LOOSE UNIT WEIGHT:

LIQUD LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:

LEMARKS: * TAKEN 9 08:35 to 08:50 HOURS
TRUCK & TRAILER NOS. 72, 78 and 51/(C19)

V

T N / f d

Construction Inspection • Laboratory Analysis • Non-destructive Testing • Pavement Consulting Services



MftR-31-93 WED 19:34. CflTL. INC 922 2938 P. 96

CONS\ JCTION MATERIALS TESTk i LABORATORIES, INC.

(CMTL, IMC.)
441 7 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

5NT:
JECT:
iRESS:
A7RACTOR:
lERIAL TYPE:
CATION SAMPLED:
STS REQESTED:

SIEVE SIZE
8"
4"

3 A"
1/2"
3/8"
1/4"
54
#8
#10
#16
*40
*100
5200

Port of Tacoma I
BLAIR CLEAN-UP CONTRACT #710 I
N/A !
RCI Environmental :
COVER MATERIAL :
S.W. HAUL ROAD*
Sieve Analysis

SIEVE ANALYSIS
% PASSING SPECIFICATIONS

100
95-100

100
89.4

. 84.0 60-90
79 .8
75.8
71.0
67.5
61.3
58.8 25-65
52 .0
27 .7 10-40

3.7
2.5 0-5

DATE:

PROJECT NO.:

REPORT N0.:_

SAMPLED BY:_

SOURCE:

LAB.NO.:
TECHNICIAN:

03-30-93

T-8662

JO

D.Smith

LIOYD'S MILTON PIT

3-202 I.D.NO.: 11

T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:
L.A. ABRASION:
DEGRADATION:
% WOOD WASTE:
LOOSE .UNIT WEIGHT:
LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

lEMARKS: * TAKEN 9 12:50 to 13:05 HOURS.

OTHERS:

TN/fd

TRUCK & TRAILER NOS. 82, 74 and SV'(C20y*

Construction Inspection • Laboratory Analysis • ^on-<jestructive Testing • Pavement Consulting Services
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Hart Crowser
J-2350-24

,V
Sand and Gravel Buffer Material

Table G-2a - Summary of Proctor Analysis. (ASTM D-1557) on Sand and Gravel Buffer

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0

Date Test
Completed

3/16/93^_

Test
Number

YS)

Table G-2b - Summary of Grain Size Analysis (ASTM D-422) on Sand and Gravel
Buffer

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0

10,000

Date Test
Completed

3/16/93

4/14/93

Test
Number

B2

fB5>"

Table G-2c - Summary of In-place Density Tests (ASTM D-2922) on Sand and Gravel
Buffer

Quantity Unit

Square Yard

Test Completed After Placement
of No. of Units

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

27,000

30,000

33,000

Date Test
Completed

3/16/93

3/16/93

3/16/93

3/18/93

4/1/93

4/1/93

4/2/93

4/2/93

4/2/93

4/5/93

4/6/93

Test
Number

DT-11

DT-12

DT-13

DT-15

DT-38

DT-39

DT-40

DT-41

DT-42

DT-43

DT-45

Page G-2-1



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

-. inc.)
4417 Pacific Highway East

rife. Washington 98424
(206) 922-0798 "":5C2:V^1D

SOIL/AGGREGATE ANALYSIS REPORT *-*9 \ 5 ^993

CLIENT:

PROJECT:

ADDRESS:

CONTRACTOR:

MATEMAL TYPE: .

LOCATION SAMPLED:

TESTS REQESTED:

SIEVE SIZE

2"
U"

^3/4"
^Bl / 2 "
^3/8"

1/4"
#4
#8

• #16
#40
#100
#200

Port of Tacoma

BLAIR

N / A
CLEAN-UP CONTRACT #710

RCI Envrionmental

BUFFER MATERIAL

ON SITE

SIEVE

SIEVE

% PASS

. 100
5 4 . 0
2 9 . 2
28 .6
27 .8
2 7 . 4
2 5 . 7
2 5 . 4
2 4 . 4
14 .8

1 .4
0 . 6

ANALYSIS

ANALYSIS

ING SPECIFICATIONS

100

30-45

*NOT MORE THAN 5% OF THE

DATE: 03-12-93

PROJECT NO.: T-8662

REPORT NO.: 1a Vte: 6~l

SAMPLED BY: D. Smith

SOURCE: LONESTAR

LAB. NO.: I.D.NO.: #2

TECHNICIAN: T.Nordhauq

ADDITIONAL DATA

SAND EQUIVALENT: •

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

SOIL CLASSIFICATION:

OTHERS:

REMARKS: * 1.1% PASSING #200 OF FRACTION PASSING 3/4" SIEVE.

TN/ fd

Construction Inspection • Laboratory Analysis • non-destructive Testing • Pavement Consulting Services



CONSTRCICTION MATERIALS TESTING LABORATORIES,

(CMTL IMC)
A Division of Western Testing Laboratories

4417 Pacific Highway East
Fife. Washington 98424

(206) 922-0798

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

AS 1 5 1S53

3 £t?7.

CLIENT: Port of Tacoraa DATE SAMPLED: 03-12-93

PROJECT:.

ADDRESS:

BLAIR CLEAN-UP CONTRACT #710 PROJECT NO.: T-3662

N/A

CONTRACTOR RCI Environmental

PROCTOR NO.: P-2

REPORT NO.: la

FIELD DATA:

Source of Material: _ LOWESTAR

Location Sampled: ON SITE

LABORATORY DATA:

Density Dry: 132.6

^Optimum Moisture: 4.0

Soil Type & Color; BUFFER MATERIAL

Test Specifications; ASTM D-1557(D)

Cylinder 6 "

Hanmer: 10 Ibs.

Drops: 18"

Layers:

Blows/Layer: 56

Technician: T.Nordhauq
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M«R-22-93 MON 08:33 CMTl_ INC 922 2938 P . 03

CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

, inc.)
4417 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

LIENT:

ROJECT:
DDRESS:
ONTRACTOR:

ATERIAL TYPE: .
QCATION SAMPLED:

•ESTS REQESTED:

SIEVE SIZE
2"
1t"*
3/8"
1/4"
#4
*8
*10
#16
§40
#100
#200

Port of Tacoma
BLAIR CLEAN-UP CONTRACT
N/A

RCIE
^BUkKda^jTatxttiafiiBamy

I
#710

N . E . SIDE OF PROJECT STOCKPILE
Sieve Analysis

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100

100
6 3 . 2
41.9
41.0
39 .9 30-45
39.3
36 .3
35.7
33.7
19,2

2 .3
1.5 *NOTMORETHAN 5% OF THE

DATE: _

PROJECT NO.:
REPORT N0.:_

SAMPLED BY: _
SOURCE: _

LAB.NO.:
TECHNICIAN:

03-15-93

T-8662
QZ

D.Smith

LONESTAR

N./A I.D.NO.

T.Nordhaug

FRACTION PASSINS THE 3/4"

ADDITIONAL DATA

SAND EQUIVALENT:
% MOISTURE:

L.A. ABRASION:
DEGRADATION:
% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:
PLASTIC LIMIT:
PLASTICITY INDEX:
FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

REMARKS: * 2.4* PASSING #?.00 OF FRACTION PASSING 3/4" SIEVE.

TN/fd

Construction Inspection • Laboratory Analysis • non-Oestructive Testing • Pavement Consulting Services



CONSTRUCTION MATERIALS TESTING LABORATORIES, INC.

(GMTL. IIMC)
4417 Pacific Hiahway East

Fife, Washington 98424
(206)922-0798

>*-. .V...

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT:

PROJECT:
ADDRESS:

Port of Tacoma

BLAIR CLEAN-UP CONTRACT #710

_DATE SAMPLED:_
PROJECT NO.:

N/A REPORT NO.:
CONTRACTOR: RCI Enviromnetal PROCTOR NO.:

03-15-93
T-8662
02

FIELD DATA:

SOURCE OF MATERIAL:
LOCATION SAMPLED:

LONESTAR

N.E. SIDE OF PROJECT STOCKPILE.

LABORATORY DATA:

DENSITY DRY: 133.9

MOISTURE: ' 6.1
P.C.F.

SOIL TYPE &. COLOR: SUFFER MATERIAL

TEST SPECIFICATIONS^
CYLINDER: 6
HAMMER: 10
DROPS: 18
LAYERS:

ASTM D-1557(D)

Ibs.
it

BLOWS/LAYER:
TECHNICIAN: _
SAMPLED BY:_
REMARKS:

5
56
T.Nordhaug

D. Smith

N/A
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Hart Crowser
J-2350-24

Base Course Material

Table G-3a - Summary of Proctor Analysis (ASTM D-1557) on Base Course

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0
10,000

Date Test
Completed

5/11/93
5/12/93

Test
Number

Wl
W2

Table G-3b - Summary of Grain Size Analysis (ASTM D-422) on Base Course

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0
10,000

Date Test
Completed

5/11/93
5/12/93

Test
Number

Wl
W2

Table G-3c - Summary of In-place Density Tests (ASTM D-2922) on Base Course

Quantity Unit

Square Yard

Test Completed After Placement
of No. of Units

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

27,000

30,000

33,000

36,000

Date Test
Completed

5/17/93

5/17/93

5/17/93

5/17/93

5/18/93

5/18/93

5/18/93

5/18/93

5/18/93

5/18/93

5/18/93

5/18/93

Test
Number

DT-59

DT-60

DT-61

DT-62

DT-63

DT-64

DT-66

DT-67

DT-68

DT-69

DT-70

DT-71

Page G-3-1



922 2933

CONST..jcnori MATERIALS TESTL.J LABORATORIES, IINC.
(CMTL. inc.)

4417 Pacific Highway Cast
Tife. Washington 98424

<206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

IEMT: Port of Tacoma 1

OJHCT:

iDRESS:

INTRACTOR:

SERIAL TYPE:

3CATION SAMPLED:

•STS REQESTED:

S I E V E SIZE
U"
5/8"
' /?"

f:
#8
#10
#16
#40
#100
#200

BLAIR CLEAN-UP CONTRACT ?710

N / A

RCI Environmental

U" CRUSHED
STOCKPILE 8 PIT

Sieve Analysis

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100 100
70 .4 50-80

" 5 6 . 3
48.6
38.0 30-50
32.3
2 4 . 5
22.8
18,7
11.4 3-18

5.2
3.4 5 M A X .

DATE:

PROJECT NO.:

REPORT N0.:_

SAMPLED BY:_

SOURCE.

LAB.NO.:

TECHNICIAN:

J5-04-93
T-3662

D.Smith

HYLESOS PIT WOODWORTH

3-312 1 .D.NO.: *1

T.Nordh aug

A D D I T I O N A L DATA

SAND EQUIVALENT: 70 (40 M I N . )

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

5MARKS:

OTHERS:
% FRACTURE: (75 MIN.) 5/8 - 91.8

1/4 - 97.2
#10 « 99.4

W/TH/fd

Construction inspection • Laboratory Analysis • ."ion-destructive Testing • Pavement Consulting Services



M«Y- l l - 93 TUE 1O:32 INC •922 293S

COMSTRCICTION MATERIALS TESTING LABORATORIES, INC

(04TL INC)
4417 Pacific Highway East \ • \

Fife. Washington 98424 x^
(2C6) 922-0798

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT:

PROJECT:

ADDRESS:

Port of Tacoma

BLAIR CLEAN-UP CONTRACT £710

N/A

CONTRACTOR: RCI Environmental

DATE SAMPLED: 05-04-93

PROJECT NO.: T-3662

REPORT NO. :

PROCTOR NO.:

FIELD DATA:

SOURCE OF MATERIAL:. HYLEBOS PIT WOOOWORTH

LOCATION SAMPLED: STOCKPILE 9 PIT

li MOISTURE % OF DRY WEIGHT
LABORATORY DATA: If

MAXIMUM DENSITY DRY: 129.4 P.C.F. j

JfcfTIMUM MOISTURE: 6.5

SOIL TYPE 1 COLOR: H" CRUSHED j
ij

TEST SPECIFICATIONS: ASTM 0-1557(0) I

CYLINDER: 6 "

HAMMER: 10 Ibs. !
DROPS: 18

LAYERS: 5
BLOWS/LAYER: 56

TECHNICIAN: T.Nordhaug

SAMPLED 3Y: D. Smith !

REMARKS: N/A I

^t

i

•

u
~*

.
|2

fil^
L -^*

«
X

; .

»
I

134 ; : ' i i i ! i ; l 1 l i i > i ! 1 . ' I" ,
• • i : I 1 i • ; . : i : , i • . i 1 •
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MATERIALS TESTli .U LABORATORIES, INC.

(CMTL, inc.)
4417 Pacific Highway East
Fife. Washington 98424

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

'r?

CLIENT:

PROJECT:
.ADDRESS:
CONTRACTOR:

MATERIAL TYPE:
LOCATION SAMPLED:

TESTS REQESTED:

SIEVE SIZE

U"
5/8"
1/2"«/8"
/4"

#4
#8
#10
#16
#40
#100
#200

Port of Tacoma I

BLAIR CLEAN-UP CONTRACT #710
N/A

RCI Environmental

1i" CRUSHED :
S.W. HAUL ROAD - BELLY DUMP TRUCK :

SIEVE/FRACTURE/S.E.

SIEVE ANALYSIS

% PASSING SPECIFICATIONS

100 100
62.9 50-80
46.4
38.7
29.7 30-50
25.2
19.1
17.8
14.8
9.5 3-18
4.5
2.8 5 M A X .

DATE;

PROJECT NO.:

REPORT N0.:_

SAMPLED BY:_

SOURCE:

LAB.NO.:

TECHNICIAN:

05-12-93

T-8662

16

D.Smith (CMTL)

WOODWORTH HYLE60S PIT

3-336 I.D.NO.:
T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT: 63 (40 W I N . )

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

REMARKS:

CITHERS:
FRACTURE (75 WIN): 5/8

1/4
#10

81.3*
89.6Z
95.7

TN/fd
(X.

. Construction Inspection • Laboratory Analysis • Non-destructive Testing • Pavement Consulting Services



LONSTRCICTTON MATERIALS TESTING LABORATORIES, CMC

(CMTL, IMC)
4417 Pacific Highway East

Fife, Washington 98424
(206) 922-0798

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT:

PROJECT:
ADDRESS:
CONTRACTOR:

Port of Tacoma
BLAIR CLEAN-UP CONTRACT #710

N/A

RCI Environmental

DATE SAMPLED:

PROJECT NO.:

REPORT NO. :
PROCTOR NO.:

05-12-93

T-8662

16

P-10

FIELD DATA:

SOURCE OF MATERIAL:.
LOCATION SAMPLED:

WOODWORTH HYLEBOS PIT

S.H. HAUL ROAD - BELLY DUMP TRUCKS

LABORATORY DATA:

MAXIMUM DENSITY DRY: 133.8
OPTIMUM MOISTURE: 6.8

P.C.F.

'SOIL TYPE & COLOR: 1i" CRUSHED

TEST SPECIFICATIONS:
CYLINDER: 6
HAMMER: ™_
DROPS: 18

LAYERS: 5

ASTM D-1557(0)

BLOWS/LAYER:
TECHNICIAN: _
SAMPLED BY:_
REMARKS:

56

T.Nordhaug

D.Smith

MOISTURE % OF DRY WEIGHT :-
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Han Crpwser
J-2350-24

ATTACHMENT G-4
WEARING COURSE MATERIAL



Hart Crowser
J-2350-24

Wearing Course Material

Table G-4a - Summary of Proctor Analysis (ASTM D 1557) on Wearing Course

Quantity Unit

Ton

Test Completed After Import of
No. of Units

0

Date Test
Completed

5/12/93

Test
Number

W2

Table G-4b - Summary of Grain Size Analysis (ASTM D 422) on Wearing Course

Quantity Unit

Ton

Test Completed After Import of
No. of Units

Tests completed approximately
every 2,000 tons

Date Test
Completed

5/13/93
5/17/93
7/15/93
8/27/93
10/6/93

Test
Number

W3
W4
W5
W6
W7

Table G-4c - Summary of In-place Density Tests (ASTM D 2922) on Wearing Course

Quantity Unit

Square Yard

Test Completed After Placement of
No. of Units

3,000

6,000

9,000

12,000

15,000

18,000

21,000

24,000

27,000

30,000

33,000

36,000

Date Test
Completed

9/3/93

9/3/93

9/3/93

9/3/93

9/3/93

9/3/93

10/7/93

10/7/93

10/7/93

10/7/93

10/7/93

10/7/93

Test
Number

DT-90

DT-91

DT-92

DT-93

DT-94

DT-95

DT-96

DT-97

DT-98

DT-99

DT-100

DT-101

APPENDIX .G

Page



CONS'* AUCTION MATERIALS TESTL.o LABORATORIES, INC.

(CMTL. IMC.)
4417 Pacific Highway East
Fife. Washington 98424

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:

ADDRESS:

CONTRACTOR:

MATERIAL TYPE: H

LOCATION SAMPLED:

TESTS REQESTED:

SIEVE SIZE
H"
5/8"

• 1/2"3/8"
1 /4 ™
#4
#8
#10
#16
#40
#100
#200

Port of Tacoma

BLAIR CLEAN-UP CONTRACT #710

N/A

RCI Environmental

" CRUSHED BASE & WEARING COURSE
W3.QWF BLAIR CLEAN-UP

SIEVE/FRAACTURE/S.E.

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100 100
61.0 50-80
45.8
38.9
29.7 30-50
24.9
19.1
18.1
15.5
10.1 3-18
4.9
3.1 5 M A X .

DATE:

PROJECT NO.:

REPORT NO. :

SAMPLED BY:

SOURCE:

LAB.NO.:

TECHNICIAN:

05-13-93

T-8662

17
CLIENT

J2350-22

3-338 I.D.NO.: N/A

T.Nordhaua

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

62 (40 M I N . ) '

•
•

SOIL CLASSIFICATION:

REMARKS:

OTHERS:
FRACTURE (75 MIN): 5/8

1/4
#10

80.4
90.7
97.3

SAMPLE PICKED BY D.SMITH ON MAY 14TH, 1993

CK
Construction Inspection • Laboratory Analysis • non-destructive Testing • Pavement Consulting Services



LONSTRCICTION MATERIALS 1HSTHMG LABORATORIES, INC

(GMTL INC)
4417 Pacnc Highway East

Rfe, Washington 98424
(206) 922-0798 \ '.

MAXIMUM DENSITY-OPTIMUM MOISTURE DETERMINATION

CLIENT: Port of Tacoma
PROJECT:

ADDRESS:
BLAIR CLEAN-UP CONTRACT #710

_DATE SAMPLED: 05-13-93

PROJECT MO.: T-8662

N/A REPORT NO.: 17
CONTRACTOR: RCI Environmental PROCTOR NO.: P-11

FIELD DATA:

SOURCE OF MATERIAL:.

LOCATION SAMPLED:
02350-22
W3.QWF - BLAIR CLEAN-UP

LABORATORY DATA:

MAXIMUM DENSITY DRY: 132.1 P.C.F.
OPTIMUM MOISTURE: 6.4
SOIL TYPE & COLOR: 1i" CRUSHED BASE & WEARING COURSE

TEST SPECIFICATIONS:

CYLINDER: 6
HAMMER:
DROPS:
LAYERS:

ASTM 0-1557(0)

10 Ibs.

18 "

BLOWS/LAYER:
TECHNICIAN: _

SAMPLED BY:_
REMARKS:

56
T.Nordhaug
D.Smith

^—

C.

...

f t

Gi,

f*

I
.

w
— ;
"~
i.

ĉs
r—
-5

; .

i
ii

MOISTURE % OF DRY WEIGHT

137 : ' i ' P i i I ! i ! i i 1 1 1 ! . ' ! .
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CONSTRUCTION MATERIALS TESTL,o LABORATORIES, INC.

(CMTL. IMC ,.
44 1 7 Pacific Highway East \ ; <J

fc Fife, Washington 98424 v^
P (206) 922-0798

SOIL/ AGGREGATE ANALYSIS REPORT

CLIENT:

PROJECT:

ADDRESS:
CONTRACTOR:

MATERIAL TYPE: H"

LOCATION SAMPLED:

TESTS REQESTED:

SIEVE SIZE
U"
5/8"
1/2"

fe 3/8"
W: 1/4"

#4
#8 .
#10
#16
#40
#100
#200

REMARKS:

Port of Tacoma
BLAIR CLEAN-UP CONTRACT #710

N/A

RCI Environmental

CRUSHED BASE & WEARING COURSE

N.E. CORNER OF PROJECT

SIEVE/FRACTURE/S.E.

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100 100
63.7 50-80
47.5
40.1
30.8 30-50
25.9
19.0
17.7
14.6
9.1 3-18
4.3
2.7 5 M A X .

DATE: 05-17-93

PROJECT NO.: T-8662

REPORT NO.: 18
SAMPLED BY: 0. Smith (CMTL)

SOURCE: WOODWORTH HYLEBOS PIT

LAB.NO.: 3-341 I.D.NO.: #1

TECHNICIAN: T.Nordhaug

ADDITIONAL DATA

SAND EQUIVALENT: 75 (40 M I f O

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

OTHERS:
FRACTURE (75 M I N ) : 5/8 = 88.4%

1/4 = 95.1%
#10 = 99. B%

^

TN/ fd

fx:
Construction Inspection • Laboratory Analysis • Non-destructive Testing • Pavement Consulting Services



CONSTRUCTION MATERIALS TESTL,o LABORATORIES, INC.

(CMTL. IMC.)
4417 Pacific Highway East
Fife, Washington 98424

(206) 922-0798

SOIL/AGGREGATE ANALYSIS REPORT

r

CLIENT:
PROJECT:
ADDRESS:
CONTRACTOR:

MATERIAL TYPE:

LOCATION SAMPLED:

TESTS REQUESTED:

••

SIEVE SIZE
H"
5/8"
1/2"

•
3/8"
1/4"
#4
#8
#10
#16
#40
#100
#200

Port of Tacoma I
BLAIR CLEAN-UP CONTRACT #710 |

N/A I
RCI Environmental ;

H" BASE COURSE ;

SAME AS SOURCE i
SIEVE ANALYSIS

SIEVE ANALYSIS

% PASSING SPECIFICATIONS
100 100
66.0 50-80
52.8
45.8
37.6 30-50
32.6
24.4
22 .6
18.2
10.9 3-18
4.8
3.0 0-7i

DAIE:

PROJECT N0.:_

SAMPLED BY:

SUBMITTED BY:_

SOURCE:

LAB NO.:

TECHNICIAN:

07-15-93

T-8662 REPORT NO. : 20

CLIENT

CLIENT

HYLEBOS PIT - WOODWORTH

3-535 I. p. NO.; N/A

JCRoss

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION: .

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LOOT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:

SOIL CLASSIFICATION:

REMARKS:

OTHERS:

JCR/fd

(x:
Construction Inspection • Laboratory Analysis • Mon-destructive Testing • Pavement Consulting Services



MATERIALS TESTL ,o LABORATORIES, INC.

(CMTL. IMC.)
4417 Pacific Highway East
Fife. Washington 98424

(206)922-0798

SOIL./AGGREGATE ANALYSIS REPORT

(D

CLIENT:

PROJECT:

ADDRESS:
CONTRACTOR:

MATERIAL TYPE:

LOCATION SAMPLED:

TESTS REQUESTED:

SIEVE SIZE

1i"
1"

•
5/8"
1/2"
3/8°
1/4-
14
#B
#10
#16
#40
#100
#200

Port of Tacoma
BLAIR CLEAN-UP CONTRACT #710

Tacoma

RCI Environmental
H" BASE COURE

NORTHEAST SIDE OF PROJECT

Sieve Analysis

SIEVE ANALYSIS

% PASSING SPECIFICATIONS

100 100
98.2
66.9 50-80
49.3
39.2
30.4 30-50
26.4
19.5
18.3
15.0
9.5 3-18
4.1
2.4 5 M A X .

DAIE: 08-27-93

PROJECT NO. : T-8662 REPORT NO. : 23
SAMPLED BY: D. SMITH (CMTL)

SUBMITTED BY: D. SMITH (CMTL)

SOURCE: WOODWORTH HYLEBOS PIT

LAB NO.: 3-684 I.O.NO.: N/A

TECHNICIAN: T.Nordhauq

ADDITIONAL DATA

SAND EQUIVALENT:

% MOISTURE:

L.A. ABRASION:

DEGRADATION:

% WOOD WASTE:

LOOSE UNIT WEIGHT:

LIQUID LIMIT:

PLASTIC LIMIT:

PLASTICITY INDEX:

FINENESS MODULUS:
SOIL CLASSIFICATION:

OTHERS:

REMARKS: CONFORMS

TN/fd

(x:
Construction Inspection • Laboratory Analysis • Non-destructive Testing • Pavement Consulting Services
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ATTACHMENT G-5
DENSITY TEST DATA



SUMMARY OF FIELD DENSITY TESTS JOB

PROJECT ~£»U^ ~%o t̂u^

TEST
HUMDER

T/T- 1

Vi-T.

iPT-3

V7'-'/

br-5

i)7- ^
PT--}

•or 6
hr..o,

ttf- 'o
PT-IO

/.'T-ll

l/l - \ ~z_

Ky_ î ,

<

TEST

DATE

3//-/0

-N

/
)

(

7
)
(

*/*/«>

/r

7/W<S

1,

„

TEST

METHOD

A/
1
/
1

/

_[

)

A/

A/
r

_fj

,.

,1

OENERAL LOCATION

•Scv^ (! GrM-U tO^ eQ€-f-'s.>4

\ ?

/

(

/

)

Y
t .

SA»JJ Gfe.^ Covl̂  eA-S*-«4.^

5^6- COO^ 5UJ 5,N«.LO^wuX

S'«i^«_ ,«^?.Vo^\ v-otV.^Q

•5-v*H C SytuoA T?W.Pr££ , Ml ' 5o, So'uJ oP AJt«P<r0r.

•« /fo t) ^' ^T V^T* 1 1

T-14 ' vi. A.- ,A ̂ A Mf'&iiM+J*

,

PROG
DATE

ELEV

Percent compaction baeed on' Q Standard AASIIO (AASIIO T 99*97, ASTM 0 698)

QTModlfled AASIIO (AASIIO T 180-97, ASTM 0 1037) '

Tetl Method Material Type

M - Mueleor (ASTM 02922) 9 . 8ono- i - eondy

8C- Sand Cone (ASTM 01996) 0 - fjrovel g -gravelly

RB- Rubber Balloon (A9TMD3I67) gl • 9111 el - ellly

0 - Cloy « - clayey

FEET
to

OtlA.DE

i \

S 1

to
to
t o
30
1 1
ri.
±0

±1
it
i O
10
^o»

MAT'L
TYPE

a S
O

Q _i^
<^J

o

9 S

^3 <^s ^o.
d^^

9^
*Gc

5§r

-sfir

TYPE
COM-

PACTOR

\/

'7

\(

\t,

\/

I/

V
\l
\/
V
\/

V
V
V

Typi of Compactor

RESS REPORT Uin
r I

FIILO
MOIST.

^•V
G,5

7-9
&.O
g.i(

-i .S>
T,(O

^J
7-1

f/r

7.&

5.q
î
<i£

% *_

OMO

\-&

^3-9
-l £2
/ ?.'?>

'i'.l

* Y.Q
KT

*i.M
-/T.7-
yr. 3

-v-e.
.D.̂
-K"b

^0.*

DRY 0
(f

FIELD

Izfi-1

fio.6
13 .̂8

IT.5,1

l̂ S.'l

1^0 fJ

I30.>

»zfl.*
Ii1.3

l%3
\v.t.

I3/-H

I^>,S

f2?-f

EN9ITY
in

MAX.

eti^yl
/•JTrT

«??"
,3f.4

/3^.f

/3T-.4
/3r^.4

/3-M
/VH^

/«<o;6

/W,8

/5i«lo

l3*-fe

/JZ- fo

Va COMPACT ION

FIELD

^3
7S

n
f9
<ff

T6
*IG

14
*»/

<to
92-

^1

95

— -i —

SPEC.

Q-L
^z.
95

^6
9S
7^

^ t.
q^
15
?-z-

">-z_

^5

^5
•i-S

t ~ $ Q •• i'-ip

OMC -Optimum Moleiure Content '•

R - Rubber -tired Roller OT • Oenelly Teel

V • Vibratory Compactor RT - Reteel of on area following

8 - 9heepefool Rotter additional compaction

00- Or Id Roller

L • Loaded Scraper

JJ - Jumping Jack

BV- Backhoi Vibratory Plate

VP- Vibratory Plait

IIT- Ilin-l Tnrnn»f



SUMMARY OF FIELD DENSITY TESTS JOB NUMBER

PROJECT "W ~^Jco£»

TEST

HUMUCR

TTT-»«J
•j?r./4
VM5

'BT-K,

^T-fe

•PT-K

PT> l?>

-yr-is
"*T-i<t

TEST

DATE

-i/,8^3

• >

/'

..

M.

II

3/'^3

,.

„

TEST
METHOD

|S\

n

"

n

tt

1'

si
IV

,<

GENERAL LOCATION

^e^ .̂ it SGifV^^j -̂HvcR.-) S lv) S i"T^ C4W ̂ A/\^

^^ D<2.TO î.

Sq^ ^ Cryc,̂ \ l̂ Ftm M fe t»r(iFftV «X^>

^5*^*o) ft ^K^<X**^N N—JDNĵ -il̂  - ^^ \JJ ^>T^^ C_^)^ Aftj*

05, ^ DCL."̂ ^ vC>_

5^^? &^a*X C!&4€J> SvJ sIVi ^ .̂̂ ^

SvJl?ft*VMtX davlte, 'bVil S^e COVW^

,̂,̂ ^0^

,

ELEV

PROG
DATE

ORADR

t\

f

to

T

1

*

* 1

io
±0

P.it.nl eompoellon boi«d on« D Slondord AA9MO (AASIIO T 99-S7, ASTM D 898) . :

0 Modtn.rf AASIIO (AASIIO T 180-57, ASTM 0 1597) '

Till M«lhod Mdl.rlol Type

H - Nucl.or (ASTM 02922) Q -Sand • - londy

SC- Sand Con* (ASTM 01996) <} . Qrav.l g - gravelly

RB- Rubb.r Balloon (ASTM 0 3187) 91-9111 ll - iltty

0 - Cloy 0 • eloy»y

MAT'L
TYPE

QS

0 ^J
^J

o ^^

Q S

oS

^s
Xs
^k ^*^

TYPE
COM-

PACTOR

v/
N/

N/

V
V
\/
\y
\^
\/

Typt of Compactor

RESS REPORT N
-s//q/<?S

o -z-

/ i

FIELD
MOI 9 T.

f if
{P| T

6,-s
8^
o ^^

5-9

6-Q

(o^

Q,^

G4,

OMC

^o,•>
-^o,^
*f.\
4o.5
40.^

-to-V
•*-£). ̂

fO.fc

ftX-t

DRY PI
(P<

FIELD

\t-*«f

130. 'f

1̂ 0̂

1^8-6

12.V8

l^-Q
»^3.7-
i ^CL ~i

4 ^1 Li

EN3ITY
5F)

MAX.

Wt-l'

/•/Mi

I3^k
l̂ .(;

(*M!
(N7M

I «,,!

î 1>

IH^'V

% COMPACTION

FIELD

^D

^2-

^ft

U

^ (

^\

9^
90

^2.

SPEC.

9-2-

<\^

\S

ST_

?-2-

^6
9^

^5
<tS

. OMC -Optimum Molilur* Conltnl

R - Rubb*r-llr*d RolUr OT - 0*nilly T**f

V - Vlbrolory Compaelor RT - R«l»*l of an ana following

8 - 9h.ip.fool Roll.r ' « '̂'""'«" """P""'"

00- Grin* RoMtr

L - Lood«<i Scropvr

JJ - Jumping Jack

BV- Backhot Vibratory

— -VPs-Vlbrolofy Plolt

MTr Hand Tomp«r

. '. j

Plait

MART - CnOWSEH B o«oclole» Inc



SUMMARY OF FIELD DENSITY TESTS JOB NUMRFP

PROJECT ~E>WU 'E-o.k^

T E S T

IIUMIUH

'JY--?0

fT-zl

Pi -71

f.T-V ;.

rv-i7/\

Pr-i'l

*T-I7

DT-vS

\)T-1(o

TEST

DATE

V»yH
i

V^/vJ

n

V«v*i
iAfc/?'

••

it

TEST

METHOD

A/
••

//
n

A/

H

,'

ii

GENERAL LOCATION

S»A fC-w^C.ONU&'dS'iil I'i'/l o1. /I KV

^J3i ^Q,*./«\ OjONlfiV.'. ^6'^ ^'^o.J? /m\7

3,^ *> .V.,«t '--rv,p, 55 'u; 35'^ o4 .,M\ W -i,,y

•S (^ G- On ••'**' i <55 ' UA "iO '/<fo. p-f i.jcH K-'-ltcS1

1 '

* 1 1 « ' /" f^r *J »- /' <\ /I s+ s f*\

) 1

feoft,2o'/(,,f -a«,i4;». r.^u- /sAr,,,^

(,5'£ 16 Mo/ uiul Me «^T f<S<}r- C0<u\. *> ) L •• C, i

.. PROC
DATE

ELEV

Piictnl compaction baud on< D Slandaid AA9IIO (AASllO T 99-07, A91M D 69B)

GJXModl(ltd AA9MO (AASllO T 180-87, A9TM D 1597) '

Till Milhod Malirlal Jjft

H - Hucltoi 1A3IM D2922) | • Sond i - tandy

8C- Sand Con» (A9TMDI996) 0 • Qravtt g - grovtlly

RB- Rubbtr Balloon (A9TMD 5187) |l • 8111 ll - till*

0 - Cloy « • cloyty

FEET
la

OflA.DE

iM
t |

to
^0

1O
-I y^

*o
±0

t-z^

MAT'L
TYPE

r>S

>":\~j
1 ̂•j

(V;

\ s
• jS

o S

3s
.

TYPE
COM-

PACT on

\/

\/

\|

V
\l

EV
\J
\/

^

Tjrpt ol Compatlof

R - Rubbtr -llr*4 Roll*

V - Vlbiolory Compaelo

8 - 9h«»pilool RolUr

00 -Odd Hollir

t - l.ood*d Sctoptr

JJ - Jumping Jack

RV- OacMiot Vlbioloiy

VP- Vlbcaloiy Plait

Mr n ' ' . .

)RESS REPORT ^in ~5

-i

FIELD
MOIST

(„••?

-y,\

7-i

h'-V
fU,\

V- ' f
fl-z.

5.-S

V. i
OMO

;/,O

/ / >2

/ 3.M

!?.«

;'/.'/

- /o
< 2 - ^

Vl-1

-O,'/

DRY DENSITY
(per)

FIELD

IZ'fti

17.1.̂
\n$
l^(.l-
I?BV
'2?~i|

•It-l

I*/. 1

î,q

MAX.

\30,<l

(5:7
I30,i/

I3ft«r

/io-y

/?o.V

/•so.'!

/J0.«/

Vo COMPACTION

FIELD

• ^^

|̂, rt

95

OS

•?9

0?-

'•11

•i5 '

9*i

SPEC.

VA-

^2_

95

96
95

95

'?5

95

92-

i
OMO • Opllmum Moltluit Conltnl

r DT • Dtnitly Ttil

t . RT • Rtlttl ol on orto loltovlna
odJUIonol compaction

rMalt



J
SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS, REPORT NO.
DATE_

T E S T
nuMncn

TEST

DATE

TEST

METHOD
GENERAL LOCATION

ELCV

((••I )

rter
to

OnA.DE

MAT'L
TYfE

rvre
COM-

rACTOR

MCLO
MOI9T.

«/. ±.
OMO

DRY DENSITY
(PCF)

FIELD MAX.

% COMPACT (Oi

FIELD SPEC.

'£. of G.S IZJ.O

ITT- V 6.2. 97- 97-

"50 : ' W o ' l A J of >«( H? 7-9 4-2.0 96

\
CAP V 7-5

PT-3J 5.S -O.-/

tl , 50 '50 ±0 7-0 y-/J
v/ Iti.t-

VT-Ti 9-e, U.M-Y . </ 95

S<j g- Cou^, ' to'so. of s V 97- 97-

17T-3Q. 5 e G 'g 4-3.^

trr-Vf V\y
'A/. of \l 3.0 /!$••?

Al iro V 18
t feo'So. Of ̂  H 5 ±0 V -5.7. -2.7

StfG: v»»A\ \/ -2.-M

Ptretnl eompacllen bated om D Standard AA9MO (AASMO T 99-07, A3TM D 699)

GTModMUd AASMO (AASIW T 180-87, A9TM D 1597)

Mllhod

H - Nucliar (A9TM D2922)

BC- Sand Cant (A9TMDI596)

RB- Rubbtr Balloon (A9TM03I87)

Molirlol Typt

• - Sand

0 - Orovtl

SI - 8111

0 -

I - tandy

g - grav»lly

•I • tttly

• • eloy»r

Typt of Compoctor

R - Rubber-llrtit RolUf

V - Vlbfolorf Compactor

8 - ShMpifool Rollir

00- Orld Roller

L - Lood«d Sctopvr

Jj - Jumping Jack

BV- BoeVho* Vtbrolofy Plait

VP- Vlbrolory Plolt

IIT- llnrd Tnmrt»r

Optimum Molilurt Conlinl

T*«l

CMC

OT

RT • Rilttl of an otto followlna
oddlllonol compaction



SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS REPORT NO.
DATE

T E S T

NiiMntn

DT-"*>

Df-*W

VT-4Z,

TtST

DATE

1/*/<-2>

4/t>fa

a

TEST

METHOD

A/

Al

n

GENERAL LOCATION

•S«~i. ^ £vo*»J "fcMFPfefc, t gs \J . VO Vof ,y/j£4 • • ' • • • ••) — . •*•
•5«J^ <£YW<«X 'S.ufFeRj i 30' vu. so'-*/- o£ /f** 5

" , t6o 'v)j 35 'S. ^>*//^
.

ELEV

lt*«r)

FEET
to

on A DC

Td

^ 0

to

MAT'L
TYPE

3Q-

-sG:

^G-

TYtE
COM-

PACTOR

\S

\J

\/

FIEUO
MOIST.

% j

^.c,
&/S

v.a

% i
OMO

-o.\
•̂ o,,̂

-/.?

DRY DENSITY
IPCF)

FIEtO

1^3. S

13V. 8

/a9.-5

MAX.

f*3.<l

/«.?

/1J.9

% COMPACTION

FIELD

/CO

/ot>

9^

SPEC.

9-S
IS

TS

Piretnl eompoctlon baitd on- D Standard AA9HO (AASMO T 99-07, A9TM D 690)

B"Modlll»d AASMO (AASIK) T 180-BF, A9TM 0 IB97)

T»t Mllhod

N - "ucltor (ASTM 02922)

8C- Sand Cent (A9TM 01398)

RB- Rubbtr Balloon (A9TMD3I67)

Motif lot Typ>

B - Sand

0 - Oravtl

81 - 9111

0 - Clay

I - tandy

Q - aravtlly

•I - tlllf

Typt ol Compoclof .

R - Rubbtr-llr«d RolUr

V • Vlbialorf Compaclor

8 - SMtpifool Rolltt

00- Orld Rolltr

t,. - Loodtd Sctoptr

JJ - Jumping Jock

BV- Boekhot Vlbtolory

VP- Vlbrolory Plot*

• IIT- H--.I T,mnrr

OMO • Opllmum MoltlUf* Conltnl

DT - Dtndlr T..I

RT • Rtltil of on or to following
oddllfonol eompoellon



SUMMARY OF FIELD DENSITY TESTS

PROJECT "W

1C9T

MUMIUR

2>T-'/c,
bT-4?

DT-'/B

OT-<n

PT-tt>

^l>r-r,2.

v^W. ' ' • ' - • ; - ' :

TEST

DATE

*h.-' >»•«,

T1
1
1
\

1

TEST

METHOD

r\J

\

1

1
1'

Ptrcinl compaction

Till Milhod

GENERAL LOCATION

3-.<&f£ *».!«*<%»££, 2o' A) VSoV). atS&sHtGo*.

Sa4 Nrx-u \ Otivlfcfe, ?€ ' W, «J 30 '«A „" <^ ^ i4< Co,*

Si«.y : -V««-»»\ CovfeS )2>'//,'J"3o>vJ oT-5"t ^. ̂ * ̂ »«»v

Snj) t ''"t^rt-i- f.TKf*) ft>Al^3o (jj. fiC S^. ji|«(!"o/.

5^. f ̂ ....G^ 7 5 'A), 7/30' U. -f « *;4« ^OA

Oi*c» 7 '-TV& *!• ' fW$// • ?O 61 > wO Al OT o \M *»i4 f C ft 1fJbf

~-*tf I/ • * i" tt'i • ^*iV î̂  * 2. 1 5 AJ % wD c A* ** ^*- J 5 » T^» C 0 t*(O8^

^™ ^ & «*^ f™^ ^ ••<>/" ii • i^'^* f* • • i^vij'/.T -TYO*. • ^V>i/f 7.!?'- //j H5 ft <-«\- 5 \il «..<•« tn/'Mf^
*

PROG
DATE

ELEM

baud ani D Standard AA8MO (AASIIO T 99-07, A9TM 0 698) .

GTModlllid AASIIO (AABttt T 180-07, ASTM D 1097) '

Main lot Typi

N - Huelioi 1 ASTM 02922) ( -Sand * - londy

8C- Sand Cam (ASTMDI3S6) g • Orovil fl • qrovtlly

RB- Rubbir Balloon (A9TMD 1167) Bl - 9111 ll - illly

0 - Cloy 0 • cloyiy

FEET
lo

OnADE

5(

t f

±-1

1- 1

5 1

1 \

tl

± f .

MAT'L
TYPE

^S
Q - S -

3s
J

Q *^

^^

is

3s
LJ

TYPE
COM-

PACTOR

\/

V

\/

V/

\/

V
v/
V

Typ« of Compoclor

IRESS REPORT ^in k

.

neto
MOIST

8-7
?.&,
*».(

fi.\

?,<»
7.3
7-?

7-0

% 1

OMO

+ /l(o

f7-S

^?..o

f/.S.

*o.C>

f /.'o

i^-C-,

-o.»

ORYOEII9ITY
(PCF)

FIELD

J^^.S

f^€.3

:i'-..'J
ti5-'i

/^^,»

131.7
•V.3.0

<_ k I • '

MAX.

.1̂ 1

»>•>• !

•?.0- : -

t^o. v

Ni.l
•:•>.*

".•On'

V» COMPACT 1011

FIELD

/OOf

->\
•';,

l/«

^00 +

f^ "^

*~i <y

» • ?

SPEC.

q-t.
? ^

•r :>

••/ i
•7 •>__

TV..
<?-2_

»;u

i

OMO - Optimum MoUluti CoMinl

R - Rubblf Ibid Rollif DT • Oinilly Till

V • Vibratory Compoolor . RT • Rilnl al an aria fallovlnf

B - Shiipilool Rollir : •«"•••«' compocllan

00- Oild Rollir

l_ - Loodid Bciopir :

JJ • Jumping Jack

BV- Oockhoi Vlbtolory Tloli

VP- Vibratory Moll

' IIT . II-- 1 T-m^rr



SUMMARY OF FIELD DENSITY TESTS JOB NUMBER

PROJECT 12>(eo/ "fcutuo

T E S T
HUMHEn

I*- S3

cn--s«/
•bT-s-s
DT-5fe

pr-5?

IX- 6 8

TTV- ss

TEST

DATE

^hfa

</tM
5/6/5 S

*hfa

,

TEST

METHOD

A/

M
d

Ai
H
AJ

M

GENERAL LOCATION

So Jr£/Vv«ACx>vl<?*' »fc5' Jo, ZO'^ ef AjUpvo * COA«>

^^ G- Co^«' ;/ofe /o'a.af ukv\ ef>A e;
^ Y c^ s^ • t\^~* (+/£. ̂ A ^ iii . ̂ r in it c *^A ^)
O (4 ^^ y PV| •*!• • +KJ * ̂ O t 'J Lv1 O| VM Î V C^* f\ cj I.

S^G Co^7' Ss'U/'w'S.. of X«*tlf»Ko*>Li>*\Ul

^4 C**sl(t6'£,66'*»*£*;Oil.U «vJp^;.Co^*v/ 0

7 . '

PROG
DATE

ELEV

l*>.5t

P«rc*nl eompoellon boi«d om D Standard AA9IIO (AASIIO T 99-57, ASTM D 699)

(ZTModlfltd AASIIO (AA9HO T 100-07, ASTM D 1097) I

Ttil Mtlhod Malitlal Typt

N - NueUar (ASTM 02922) 8 -Sand • - londy

8C- Sond Com (ASTM 01996) 0 - Oravtl g -gravely

RB- Rubbtr Bat loon (ASTM D 3167) S| . g||| «| - ||||y

0 - Clay e • clpyty

FEET
to

GRADE

t|

£0

to
Jo

±0
10

±s

MAT'L
TYPE

QxS
U

a SJ

o S
J

s Gr

TYPE
COM-

PAQ TOR

V

\/

\J

\r
V
x/
^J

Typi of Compactor

RESS REPORT IN
^ /-y. /Q 3

in -*

7

FIELD
MOOT.

iuv
Y-ft
5.0

•7-5

•?.Q
6,. 9

s-o

OMC

4^0

-2^

-z>\
vo,*/

fO.7

-O-Z

-0,^

DRY DENSITY
(PCF)

FIELD

,^>0

II fi-̂

(»3.i
JJ3-C,

IU.-U

»«.C,

I3V-^

MAX.

l"io»H

t^O'M
/ ^f^.<y

I^Ar *J

I^O» V

J30V

\-J-J. 9

% COMPACTION

FIELD

ft ̂

O 1

s^
16

97-
•>5

|OO

SPEC.

t-2.

9^

95
?5

95

<\S

Q5

t
OMC •Optimum Molllurt Conltnl

R - Robb»r-llr»d RolUr DT • Ofnilly Ttil

V - Vlbtolory Compactor . RT • Rtliil of an orta following

8 - Sh..p.lool Rollir addlllonal compaction

OD- Or Id RolUr

. L • Lood»d 8c«ap«r

JJ - Jumping Jack

BV- Boclthot Vibratory Dal*

VP- Vibratory PloU

HT- H- 1 t-mn,.



<••
SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS REPORT NO.
DATE

TEST
NUMnEn

DT-Sg

TEST

DATE

fi/iT/4*

TEST

METHOD

*J

OENERAL LOCATIOM

S"*>**. irWATUiHiM 7o ' \j). Mti ^

.

ELEV

<f«*f)

±15

FEET

lo

ORA.DC

*Y*

MAT'L
TYP6

98

•

TYrE
COM-

rAcron

V

FlfLO
MOI9T.

%

«.7

% 1
OMC

•»-/.fe»

X

DRY DENSITY
IPCF)

FIELD

M.I

MAX.

»30.^

% COMPACT IOM

FIELD

<*s

SPEC.

IS

Piretnl compaction bated oni O Standard AA9HO (AASIIO T 99-07, ASTM D 699)

GTModllUd AASIIO (AASHO T 160-07, ASTM D 1097)

Till Method

N - Nucltar (ASTM 02922)

8C- Sand Con* ( ASTM D 1558)

RB- Rubber Balloon (A9TMD3I67)

Molerlol Type

B • Sond

0 - Orovel

81 • 9111

0 - Cloy

• - eondy

g - gravelly

•I • ellly

0 •

Typi ot Compqclor

R - Rubbtr-llrH RolUr

V - Vlbtolorf Compoelor

S • 9h««p*(ool RolUt

OD- Orld Roll«r

L - Lood«d Setoptr

JJ • Jumping Jock

BV- Bockho* Vlbroloiy

VP- Vlbrolorf Dolt

' HT - MonJ Tdmpur

OMC -Optimum Mottlurt Conlinl

DT -t)«p|||y Ttil

RT • Rilttl of on of«a tollawtoq
oddlllonol compaction



SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS REPORT NO.
DATE.

TEST TEST

DATE

TEST

METHOD
GENERAL LOCATION

ELEV FEET
to

OR ADC

MAT'L
TYPE

tyre
COM-

PACTOR

FIELD
MOIST.

OMC

DRY DENSITY

FIELD MAX.

% COMPACT ION

FIELD SPEC.

M £0 3.5 -3,0 95

KT- (oO /J '//, 80 '\J 10 \) -7..?- /oo

PT-

XJo^Hi

V -2-ft

SO'AJ.<*5'£ e-f/<H7- V 3-5 98

to v/ •M- li-9-U loo

to sQ- 95
G- V -2.8 9?

to Gr V 3.8 J30-0 \oo

'Se. »4 H&. V /oo

1-5 6 'so 90' N/

95-
15

t>r-7o fO sGr v/ -M /oo

ITT- 71 fo N/ 3.8

50 ' 5. -/•'-I

±0 V •H-9 loo 95

Ptrctnl compaction bond on' O Standard AA9MO (AASIIO T 99-97, A9TM D 69B>

0xModlll.d AASIIO (AA9IK) T 160-67, A9TM D 1597) '

Till Melhod

N - Nueltar (ASTM D292Z)

8C- Sand Com (A9TMDI996)

RB- Rubbir Balloon (A9TMD3I67)

Molitlol Typt

9 - Sand

0 - Orovtl

81 • 9111

0 - Cloy

I - londy

g - yravttly

•I - illly

e • elayty

Typt ol Compoeler

R - Rubbtr-llrtd RolUr

V • VUwolofy Compaclor

8 - 9h««ptfool RolUf

00 - Or Id Rolltr

L - Lood«d Se'toptr

JJ - Jumping Jack

BV- BqcKhot Vibratory

VP - Vlbroloty Moll

IIT - "tr

OMC - Opllmtim Moldurt Conltnl

DT -Dtnilly Ttll

RT - R*l«tl a( «n otto following
additional compaction



SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS REPORT NO.
DATE_

T E S T
NUMBER

TEST

DATE

TEST

METHOD
GENERAL LOCATION

ELEV TEET
le

OnA.OE

MAT'L
ivre

TYPE
COM-

PACTOR

FIELD
MOI9T.

% i
OMO

DRY DENSITY

FIELD MAX.

% COMPACTION

F I E L D SPEC.

vr- •? •/ N) IIQ'SojlS'u).
ToT
Coufct* V/ -fO qs

'Se. <#'<£ a

-*(. 5S'/4o. . e<-

9S

9S

-80 •fc.'

). -50 'vJ.

i i
^

9^5 95

P«ic«M tompaclten bated en> O Standard AA9HO (AASMO T 99-57, ASTM D 698)

O'ModUltd AASMO (AASIK) T 180-87, ASTM 0 1097) '

Tttl M>1hod

N - NucUor (ASTM D2922)

8C- Sand Con* (ASTM 01336)

RB- Rubbir Balloon (A9TMD3I67)

Material Type

9 - Sand

0 - Oravel

SI - 9111

0 - Cloy

e

V
el

0

- landy

- gravelly

- illly

• clayey

Type of Compactor

R - Rubber-llred Roller

V • Vibratory Compactor

9 • Sheepffool Roller

OD- Or Id Roller

L - Loaded Scraper

JJ - Jumping Jack

8V- Bockhoe Vibratory Dole

VP- Vibratory Plate

' (IT - l(---4 T-.t^pfr

OMC -Optimum Molilure Conlint

DT - Denilty Tetl

RT • Releil of an area lot lovin
additional compaction



SUMMARY OF FIELD DENSITY TESTS JOB NIIMRPP . -2.-&SO-T--

PROJECT "^UvV^T^dtluk

TEST

NUMBER

ur-£\
c\ f i

"~ \j~*

-g5

-&c

-87

-SB
-89

TEST

DATE

7/4/45

•̂
/
\

1

(

TEST

METHOD

A)
N/(

}

QE.NERAV. LOCATION

AJo/H>. ̂ ^v. "?O'AJ,S'£. Of **4 H 1

,i ffeo'/J •?€.'£ erf -^HS

SS'Al »f /^/¥5

T-05'AJ c>0'v^of >MHS

„ To'xl/as'^i ^ MHL

.1 ns'AJ TO'U) of "V<o

" ^5'X/ ^o'd o^ ><<*?

'

. PROG
DATE

ELEV FEET
to

GRADE

O

O

O
Q
0

O
0

MAT'L
TYPE

2&«
V
(
)
/
)
/

TYPE
COM-

PACTOR

\)

\

)

(

i

^

RESS REPORT Nn //

r »

FIELD
MOIST.

<S>-L

*4>l
S<1

s-t

V-fa

s*.
s<<&

OMC

-/."s
-E.H

•-A*
~o.?

-r9
-0.6
-0,9

DRY DENSITY
(PCF)

FIELD

1^4
r*f*
1"J3.5
,z.9.e

^?.\
00-?

ii4.0

MAX.

oi-H
lit-1*

l3t.-<

r3«,.v

ll(i.'l
>34.«<

IS4.«J

% COMPACTION

FIELD

c<S

*i8
98

95

q6

<>(,

^8

SPEC.

ft ^T

^V ^^

95

9S-

95"

9S

<}5

i
i

4

P»reinl eompacllon batvd om D Slandord AA9HO (AA3HO T 99-57, ASTM D 696)

AASHO (AASHO T 180-67, ASTM D 1557)

Tttl M«lhod

N - Nucfear (ASTM D292Z)

3C- Sand Con* (ASTM D 1556)

RB- Rubb»r Balloon (ASTM03167)

Molerlol Typa

8 - Sand

0 - Orovtl

91 • Sill

C - Cloy

• - tandy

g - gravelly

•I - (Illy

e • cloy«y

Typt of Compoclof

R - Rubb«r-llr*d Roller

V - Vibratory Compoelor

8 - 3h««p»fool RolUr

00- Grid RolUr

'{. - Loaded Scraper

JJ - Jumping Jack

BV- Baekhoe Vibratory Plate

VP- Vibratory Plate

' HT - Hand Tamper

OMC • Optimum MoUlure Content

DT - Denilty Teil

RT - Relesl of an area following
additional compaction

HART-CROWSER 8 associates Inc.



CONSTRUCTION MATERIALS TESTING LABORATORIES. INC.

(CMTL,
• 4417 radllr. IHjjhivjiy Kasl

rife, Wnslilii{|lon !W/T24
(200) 922-0790

IN-PLACB DENSITY TDST REPORT

CLIFiWr: Port of Tacoma DATE: 09-03-93 PAGE: 1 of 1
PROJECT:

ADDRESS:
BLAIR CLEAN-UP CONTRACT 1710

Port of Tacoma Road. Tacoma
CONTRACTOR: RCI Environmental!

PROJECT NO.:
CONFRACT or "
PERMIT NO.: -
TECHNICIAN:

T-8662 IU3PORF NO. : 25
M/A
'

D. Smith

.IN-PLACB DENSITY TEST METHOD: ASTM D-2922 MAXIMUM DIJNS1TY TEST METHOD: ASTH D-1557(D)

CONFORMS
c
w.

9

0

1

2

3

^

(.

BLUVATION

1TCRU3ED B.C *

1VCRUSIED B.C.

HnCRUSWD B.C.

IV'CRLStD B.C.

U'tKJSJED B.C.

1VCRUSHED B.C.

t_ . L__

t

UJCATKJN V^Vv,.>ĵ
'

•

50'West CBI6 & 50'North. OT-^o

75 'West & 150 'North of CB06. OT-<X(

60' West & 200' North of CB#5. OT-otl-

40' West 6 110' North of CBfS. OT-O'S

70' West & 25' North of CBI4. OT-Vt

20'West & 125'North of CBI4. OT-q5

.

'
'•

j

I i

U\H
CURVU

NO.

P-11

P-11

P-11

P-11

Pr11

P-11

'

' • i

I'lliU)
LIJS.
wur

133.9

132.1

137.8

131.7

131.9

132.6

DliNSl'IY
CU.I-T.

DRY

126.6

125.5

131.0

126.0

125.8

126.8
'

•

'

.

I'UR-
CliNl1

MOtS'l'-
UIU1

5.8

5.2

5.1

4.5

4.8

4.6

IV\I)
DRY Wl'.
H 1 CP.

132.1

132.1

132.1

132.1

132.1

132.1

CURVIi
OIT1MUN
WATUR %

6.4

6.4

6.4

6.4

6.4

6.4

PDR-
criNr
COM-
PACT

95.8

95.0

99.2.

95.4

95.2

96.0 pi
^S

COM-
pAcr

%
REQ.

95X '
n

n

n

n

^ '

'

RBMARKS: * BASE COURSE



SUMMARY OF FIELD DENSITY TESTS

PROJECT

JOB NUMBER
PROGRESS REPORT NO. JL
DATE

TEST
NUMBER

TEST

DATE

TEST

METHOD
GENERAL LOCATION

ELEV FEET
lo

GRADE

MAT'L
TYPE

TYPE
COM-

PACTOR

HELD
MOIST

% *
OMC

DRY DENSITY

FIELD MAX.

% COMPACTION

FIELD SPEC.

M HQ'5»; /O' *s. v/ ('OO

Rr-e
\

a- V 94,

loo1 . ol vr
O

V 9?-
-9? O \
-98 ^L

o 9s
- too 70 '£,45' So. o 95

PT-/03 'u;, zo'so. efVf V S(o

Pereenl eompncllon bond on' D SJondord AASHO (AASHO T 99-37, ASTM D 698)

AASHO (AASHO T 180-57, ASTM 0 1337)

Tell Method

N - Nue!«m (ASTM 02922)

9C- Sand Con* (ASTM D 1936)

R8- Rubber Balloon (ASTM D 3167)

Molerlol Type

8 - Sand

0 - Orovel

SI - Silt

C - Cloy

I - eandy

0 - gravelly

•I - silly

e • clayey

Type of Compactor

R - Rubber-llred Roller

V - Vibratory Compactor

S - Sheepifool Roller

00- Or Id Roller

L • Loaded Scraper

JJ - Jumping Jack

BV- Boekhoe Vibratory Plate

VP- Vibratory Ptole

HT- Hond Tamper

OMC • Optimum Motilure Content

DT - Dentlly Test

RT - Relest of on area following
additional compaction

HART-CROWSER B ossocloles Inc.
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HARTCROWSCR
Earth e-. Sm-iionmemal Technologies

191Gfairviev.-A-er.uf fi:r
Wasni.rcton 53JG2
FAX 205.328.5531

206.3219530

MEMORANDUM

DATE: June 21, 1993

TO: Karen Keeley - EPA Region 10

FROM: John Verduin - Han Crowser

RE: Asphalt Cap Submittai
Blair Waterway and Backup Properties Cleanup - 1993
J-2350-22

This memorandum presents all submittals received from RCIE pertaining to the
asphalt concrete cap as described in Section 02513 of the Port of Tacoma's Blair
Waterway and Backup Properties Cleanup - 1993 specifications. Below, a brief
description and the results of each submittal are described. The submittals are
attached.

The following submittals have been received:

> Aggregate tests per 101 of Section 02513;
* Bituminous materials per 2.02 of Section 02513:
»• Paving fabric per 2.04 of Section 02513; and
f Mix design per 103 of Section 02513.

Aggregate Test Submittals

Cascade Testing Laboratory, Inc. completed the following tests on the asphalt
concrete aggregate:



oEPA Region 10
June 21, 1993

J-2350-22
Page 2

>• ASTM C-131 Los Angeles Abrasion
* ASTM C-88 Suifate Soundness Test
*• Percent Fracture Content - Two Face
»• WSDOT Test 113 Degradation Factor
»• Sand Equivalent Test

Table 1 is a summary of Cascade's data. Attachment 1 presents the raw data.

Table 1 • Aggregate Test Data

Test

Los Angeles Abrasion

Suifate Soundness
Test • • • " • •

Percent Fracture
Content - Two Face

Degradation Factor

Sand Equivalent Test

Sand Equivalent Test

Objective

Percent Loss after 500
revolutions

Percent Loss after -5,. cycles -* • . .

Weighted Percent

Factor

S.E. Value (5/8-inch minus)

S.E. Value (Blend Sand)

Observed

15%

• 2.2%' .-

99%

61%

81%

77%

Specified

30% max

- • NA

75%

30% min.

45% min

30% min

Bituminous Materials

Watson Asphalt stated that they will use AR-4000W for their bituminous material.
There was a error on their April 21, 1993, letter which omitted the W.

Paving Fabric

Attachment 2 is Watson's submittal describing the Amoco construction fabric
(AMOPAVE 4599) they propose to use. Table 2 presents a summary of the paving
fabric's properties.

O

o



EPA Region 10
June 21, 1993

J-2350-22
Page3

Table 2 - AMOPAVE 4599 Paving Fabric

Property

Tensile Strength
in pounds

Weight in oz/sy

Width in inches

ASTM Test
Designation

D-4632

-

-

Typical
Property

90

5

150

Specified

90 min

4 to 6

36 min

Mix Design

Specifications stated that the asphalt concrete mix shall .bei.designedjusing the
Marshall Method and 75 blows. Table 3 is a summary of Cascade's mix design. The
raw data are presented in Attachment 3.



o
EPA Region 10
June 21, 1993

J-2350-22
Page 4

Table 3 - Watson's Marshall Mix Design

Sieve Size

5/8-inch

1/2-inch

3/8-inch

1/4-inch

No. 4

No. 8

No. 10

No. 40

No. 80

No. 100

No. 200

Percent Asphalt

Percent
Passing

100

98

90

73

64

45

40

16

10

8

5.2

5.6

Specified

100

90 to 100

75 to 90

55 to 75

-

-

32 to 48

11 to 24

-

-

3 to 7

-

The Marshall mix density was 147.4 pounds per cubic foot (pcf).

Specifications required the mix to have a stability of at least 1,800 pounds and a
maximum permeability of 10"7 cm/sec. Cascade prepared three samples of the mix
design. The average stability was 1,875 pounds. They also completed a permeability
analysis on the mix and found the permeability to be 1.1 x 10"7 cm/sec.

Cascade prepared a 4.257 inch high, 4 inch diameter sample of the mix design and
submitted the sample to Han Crowser. The sample had a density of 145.7 pcf. Han
Crowser ran a flexible wall permeability test on the sample in accordance with ASTM
D-5084 (Measurement of Hydraulic Conductivity of Saturated Porous Materials Using
a Flexible Wall Penneameter - Raising Tailwater Method). Han Crowser applied a
thin coat of AR-4000W along the edge of the sample, leaving the top and bottom in

O
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EPA Region 10 J-2350-22
June 21. 1993 Page 5

their received condition. Vacuum grease was also applied along the sample edge
prior to installing the confining membrane. A confining pressure of 70 psi was
applied to the sample. A headwater back pressure of 22.5 psi and tailwater back
pressure of 20.0 psi were applied. The sample had a measured permeability of
1.2 x 10"8 cm/sec.

This packet should contain all required information. Please do not hesitate to contact
us if you have any questions or require additional information.

JV:een
CAPSBMTLoea

cc: Curtis Ratcliffe - Port of Tacoma
\

Attachments:

1 - Aggregate Test Submittais
2 - Paving Fabric Submittais
3 - Mix Design Submittais



Han Crowser
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ATTACHMENT 1
AGGREGATE TEST SUBMTTTALS

O

O
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C-SkSCAO= TESTING LASOr^ATCPTY.

June IS, 1993
Wouscn Asphalt co.
Cert No. 9304-44
Page No. 2

5/8" Minne Asphalt Aoareaata

AST.*! c-131 Los Anaeles Abrasion

Grading

% Loss after 500 Revolutions:

Specification:

ASTK C-88 Sulfata Soundness Test

% Loss after 5 cycles:

Percent Fracture Content - Two Face

% Two Face Fracture (weignted %):

Specification:

WSDOT Test 113 degradation Factor

Degradation Tactor:

Specification:

Sand Iguivnlent Test

Sand Equivalent Value:(5/8" minus)

Specification:

Sand Equivalent Value:(Blend Sand)

Specification:

C

15.26 *

30 % max.

2.15 %

9 9. .2. %.

75 % n

67 %

30 % minimum

31 %

45 % minimum

77 %

30 % minimum
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ATTACHMENT 2
PAVING FABRIC SUBMTTTALS

O

o
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AMOPAVE' ASPHALT
OVERLAY FABRICS
ADD YEARS OF LIFE
TO PAVEMENT

One of The leading causes of
pavement failure is the intrusion
of water Through cracks in the
pavement into the road base
and subgrade. When combined
with an AC *ack coat, AmoPave
asphalt overlay fabrics provide a
waterproofing membrane to
prevent intrusion of water
through the aavement. This, in
turn, increases pavement life by
retarding reflective cracking.

• *^*.»*J» •» •—-«IVAIT.» ' • -™"1 - l*<l-

Example of nei'itftiuf Cnc*u\c

L ASPHALT C>/ERLAY

PAVING FABRJC

TACK COAT

OLD PAVEMENT

BASE

SUBGRAOE

AtPWMJ CEMSNf QRAOE Sr VISCOSITY AT BCTC
lOBIQWAC iSrwiUl

4C7.S «CS' iC 1C- <C2Q" «C<O"

JISPMJH.T CiUgNT ORAOE BY VISCOSITY AT WC

tH 1000 4(33000' »««QOO- 18BOOO-- 43 liOQO"

i6Pw»U CEMENT BY PCNETRATION QBiOE
'0-iO 50-JT3' 9S-IW -3J.ISO'• XOJOO

i co"»*on*y UMtf vtwn #»» «»f in i np >r»tm» to

TACK COAT. Prior to me instal-
lation of Amc^ave. a iiauid as-

INSTALLATION
INSTRUCTIONS

1SURFACE
PREPARATION. The old
pavement should be

cieanec. -eTioving all dir. water.
oil and foreign materials. Cracfcs
V*" wioe and wider should be
cleaned sut and filled with an
asphalt emulsion slurry, a light—
grade of emulsified asphalt
mixed witn fine sand or repaired
by any other method approved
by The engineer. Large cracks
and ootnoles snouid be filled to
their deptn witn *iot mix.

r

o
"jĵ ^ pnalt must be acsiiec to :ne

prepared surface. Attnoucn
both asphalt cements and
emulsified aspf.aits are accepta-
ble for use as tack coats, an as-
phatfcement is oreierred
because it devcioos adhesive
strength quicker. Smgisions typ-

ically coruain -C5; '.vat?- -ecui'-
"'mg cunsieferabis'Time -3: me . " '
water to evaporate 'break-timei
which may resua in cos'lv c^n-

-olfuoitop-delays. Gotoac* graae
asphalt should not oe usec as
tack coats witn AmcPave as-
phalt overlay faoncs Vaoors
released Ounng oavir.g car
cause raoia cracKma z' save-
ments anc oar^ac; :o r~» 'ZD^Z.

. 2.7N

The rate of tack coat will depend
on the oorosiry of the existing
pavement. The normal range for
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AmoPave will be from 0.20 gal-
lons/Yd' TO 0.25 gallons/yd' of
residual asohait (AmoPave HD
requires .25 to .30 because of fab-
ric weight). To obtain the required
rate of application of an emulsion.
apply the following formula:

To maintain the specified tack rate,
apply the tack coat with a calibra-
ted distributor truck. It is recom-
mended that the application
temperature for the tack be high
enough to assure uniform distribu-
tion (for example: 300°F to
325 °F for grade AC 20). The
width of Cistrioution snould be 6"
wider than me width of the fabric.

Vintf mat h\- mill mi H I M / . - . / MM Ian tin*-

3 INSTALLATION. For small
JODS (l 500 linear feet or
less;, nancnelc units con-
sisting of adiusiaDie

disc-type faonc tensioners can
be usec.

For large iops. fabric can be
easily installed with a mechani-
cal unit that is mounted on the
front bucket of a tractor or
backhoe. This type of installa-
tion requires only :wo laborers
and an operator, anS the crew

. will easily outpace the paving
F operation.

Fabric installation units for both
large and small jobs are readily
avaiiaoie from a variety of man-
ufacture's nationwice.

4FABRIC
INSTALLATION. The
key to a successful installa-

tion rests with the operator. Pave-
ment brush pressure should be
light without bending the bnstles
excessively. The brushes need
only touch the pavement at the
middle of the unit and b« elevated
V*~ on both ands.

Driving the vehicle straight with
as few steering deviations as pos-
sible will assure a virtually wrin-
kle-free installation. Turns should
be made gradually.

Hand brooming will eliminate any
small wrinkles. For large wrinkles,
those having a length of 1" or
greater, the fabric should be cut
and overlapped in the direction of
the paving operation. Additional
tack coat should be added to in-
sure bonding.

Transverse fabric joints should be
overlapped 4" to 6" in the direc-
tion of the paving ooeraiion as the
illustration indicates. Longitudinal
joints should be overlapped 2" to
4~. Additional tack coat must be
applied to the joints to assure
proper bonding.

Hnnri raiini A moPaut on inteilljob

5PAVING. Standard paving
operations should follow the
fabric installation. A mini'

-mum of I '/i inches of com-
pacted asohait thickness is rec-
ommended to assure proper
-binding between layers. A /

Before paving, light vehicle traffic
will not damage the exoosed fab-
ric. However, as a safety precau-
tion it is not recommended that
you allow traffic to operate on the
exposed fabric. Wet fabric will be
significantly slicker rhan asphalt
pavement. Shouid the fabric be-
come wet prior to paving. IT must
be allowed to dry completely be-
fore paving.

Amortfl* nignufoy installation

6RECYCLING. Normally tne
overlay fabric is considered
part of tne permanent

pavement structure and is not
recycled.

However, if future plans call for
recycling of 1 Vz" of pavement,
then ihe fabric should be initially
installed at 2" or deeper. The fap-
ric increases the life of the pave-
ment and any other recycled
overlays.

It should be oomted out that if
required, fabric can be recycled.
All evidence to date shows that
the presence of a staple polypro-
pylene faonc aoes not adverseV
affec; ;^e milling ooeration or the
finished asphalt mix.

7STORAGE. Rolls of fabric
should be stored in a dry
place. When outdoor storage

is required, the rolls should be
elevated anc covered with a tarp.
If exposed 10 moisture, a roll of
fabric can assorb three times its
dry weight. o
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Amofavt Airport Installation

PROPERTIES REQUIRED fl
MAXIMUM PERFORMANCE
TACK COAT ABSORPTION:
To insure proper bonding between
asphalt layers. To provide an ade-
auate moisture barrier.

DURABILITY: To withstand
abrasive forces of installation.
FLEXIBILITY: To conform to The
road surface without wrinkling.
UV STABILITY: To resist the
effects of sunlight during con-
struction.
Fibers fused on one side prevents
bleed-through of tack coat and
sticking of fabric to wheels of
construction equipment.
Heat bond one side only is re-
auired by CALTHANS & Oklaho-
ma DOT.

SPECIFICATIONS

«S7U37M

TtOOTSJM

u

a
U

at

Nonluneiiontt properties such is color sni ihictness in not
shown

* Thnf properties '••vr 6r*n a»li"ttl is minimum rtgvifmd
prooftias tor tcrtievinq maximum OesireO Pffiofmmnci oy
thf U.S. FHWA's r«j* force 25 on grotrrtilrs.

J. Minimum A oil Average
2. tUsuHI
3. lUsuoll

The intormstion pr«cam»d h«r»in, ~htl» net
gu«r«nt8ee. it to the o«»t of our knowlade*
tru» »no »ccur«iB. Except wnsn »o">»0 to In
writing for cpaclflc conrjlilonc of use. no
warranty or guarantiee ezoretsed or imoliad is
made 'saardinj the oortormanca of any
product, since the manner of usa and handling
•ra beyond our control. Nothing contained
heroin u to be conirrucd •• perrmiaton or as a
recommendation to infringe any patent.

'.1C

Amoco Fabrics and Fibers Company

Amoco Faoncs and Fibers Comoany
900 Circle 75 Pancwav. Suite 300
Atlanta. Georgia 30339
1404) 984-4444
Fax: (404) 956-2430
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563 r3CN ASPHALT 202/008

NO .::3

ACS TESTING LASCRA-TCPY, INC.

April 21, 1993
Can: Mo. 9304-44

war a on Asphalt Co,
P.O. 30SC 845

, Washington 9 807 3

Attention: Cliff Schroader

Safarsnce: Marshall Design Proof X
Asphalt Concrara Cap Project

In accordance with your request we have performed laboratory
testing for determination of a Asphaltic Concrete blend which will
meat the permeability and aatarial specification • requirements as
provided for the above noted project.

As indicated on ĥe attached sheets we would1 reconaiend zhe
following blend of aatarials;

35 percent
IS percent

5.5 percent

s/s" - o Asphalt Aggraqace
3/3" - 0 Aaphalt Aggregate

AR-4000 Aaphalt Ceaent

Based on the above blend and ahovn on the artaches sheets this
material obtained a paraeability factor o£ 1.12.x 10"r and achieved
a stability average of 1375 pounds.

We hope thia will answer any saastions you aay have, L£ any should
arise or we can be of fur-char a*sistanca piaaae do not hesitate to
give ua a call.

Reapecrfully;

CASCADE TESTING LABORATORY, INC. ; -"•>"-••»- "0-:::.::; ~c;.:~"- •-;:-; -::v : :,.- --cwr;;

3. Foot
Vice President

......" ' ^
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PARTICLE SIZE DISTRIBUTION TEST REPORT
c

. <M . 5 5 5 Specification: . ,
c e c ^ c ~ , ™ ~ < » . - . « ° 2 ( \
- *" ~ 7 ~ * ™ 5 -r ~ nj S S -8 WSOQT 9-03.8(61. Class 3 /

200 100

HS+75 mn
0.0

\

I
.

;
\>

t \

V

\

\
•\

\

V
>\

V

\
\
\

^

1 \

V

V s
\

%

^

N

N
\

X

s^v
h

X
X

X

" - -"

10.0 i..o "•"•"" o.
GRAIN SIZE - mm

% 5RAVEL

4116.

SIEVE
inches
SllB

O.S25
0.5

0.375
0.25

[XI
°60
Q

x
cc

PERCENT FINER

•
100. (
94.:
82.
67. (

D
3
1
3

GRAIN SIZE

5.0
1. If
0.2<

1
3
)

COEFFICIENTS

1.3*
24. f

3

% SAND
52.8

• 1

1-

% SILT

•

°-:°J

% CLAY

5.6

•

f
L- o.oV

uses
SW-SM

SIEVE
nunoer
size

10
40

100
200

PERCENT FINER

•
38.8
16.5
7.9
5.7

Sample information:

• Fri. Aug. 13. AM SAMPLE
Class a Asphalt

Tested by: J . ... Bekey*
Da i t'er^v. 3^3^ i993:.i

CheckeTd";'by: 6. Gergis
Date: 8-16-1993

Sample X9303-6550-1297
f

PACIFIC TESTING
LABORATORIES

Certif icate No.: 9303-6550 LR No.: V-

Client: PORT OF TACOMA/BLAIR WATERWAY CAP

% A . C . 6 .0
Date: 8-16-1993 Fig. No.

^
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PARTICLE SIZE DISTRIBUTION TEST REPORT
c

. m • Z ~ ~ Specif leation:
_ , . . . . „ , ,v o ^ o g 3g if WSQOT 9-03. a IBI. Claa« 9

<o tn cv " " m^ " <n » » *> « » »«

0 100

%+75 mn

• 0.0

i

:

\
\

TI
• \"

\
\

i
\\

V

N

\

i>

\ \

N

\
\

N

\

<

.

»,

\

<
\

V

>
N

«
N

V
s

• N '
S V

^ V

~ '- , "

10.0 1.0 0.
GRAIN SIZE - mm

% GRAVEL

51. 1

SIEVE
incnea
slza

0.625
0.5

0.375
0.25

^><d
°60

°°%

^x^%

PERCENT FINER

•
100. (
95.'
79.'
59. C

D
7
7
D

GRAIN SIZE

6.5C
1.6:
0.1<

)
I
3

COEFFICIENTS

2. 16
35.:

<•

L

% SAND

43.1

•1

1

% SILT

, v ^ •.

.-•A
•:•

..-

•j

•.;' f •

0.01 f fO .OO l
•hi.

% CLAY

5.8

uses
GW-^GM

,̂.

SIEVE
numoer
size

10
40

100
200

PERCENT FINER

•
32.5
16.3
8.7
5.8

Sample information:
• Fri. Aug. 13, PM SAMPLE

Class B Asphalt

Tested by:,_J.^.Bekey-

Date: ^r-V 3 :̂1993:5
^—-r^RCij^jf^-.-^.-..- . _V

Checked by: G. Gergis
Date: 8-16-1993

Sample #9303-6550-1298

PACIFIC TESTING
LABORATORIES

Cert i f icate No.: 9303-6550 LR No.:

Client: PORT OF TACOMA/BLAIR WATERWAY CAP

X A . C . 5 .7
Date: B-16-1993 Fig. No.



REPORT NUMBER LR 95101

PREVIOUS RPT. NO

PACIFIC TESTINCTtABORATORIES
EXECUTIVE OFFICES EASTSIOE DIVISION

3257 I6th*n.w. -S«an».WA 98119 1 1824 Norn Creek Pjncwiy N. * 101 -BoawH.WA 98011
(206)282-0666 • MX (206) 282-0710 (206) 485-»244 • 451-8436 -fltt (206) 485-4611

TACOMA DIVISION
2402 Pierfc Hjtfma> E. • Txnmi.WA 98424

(206)922-9299 'f«<206)922-1512

_

u
PENINSULA DIVISION

l072«Sa»«nliHl»TN.W.*10S-Sa«nni«.VW 98313
(208) 698-6650- f*X (206) 698-6648

MAILING
ADDRESS

PROJECT

LOCATION

ATTENTION:

s^r, / ̂  T. ~)y-/dM -/y J /

,v J- ̂  / , .-.Ql2

PORCH. ORO.
.NUMBER

^ j , g
REVIEWED
BY
PERMIT
NUMBER

ARCHITECT

ENGINEER

CONTRACTOR

^ 3
.DATE

CERTIFICATE £ T ~ "2 -./
.NUMBER 7 >c > U

i £~\ LlJfj_\ A £. lr

î . r̂ "̂ <7.

>; C A <

l&L , T^lit'i ( }
V.X

7 ,

J l~-£.i

/* /•> ,- U> ^ /•»

x>^>'»-« I —
.

a\ si r*

T t/» g. LXg-. tx

ASTM TEST METHOD (AS APPUCABUB

EQUIPMENT IDENTIFICATION AND S/N (AS APPLICABLE) WORK CONFORMS YES D NO D

"Tha cartmcaiionattMa 10 o»acog»cro(m«resuiai»ian l̂romm««cmal leal p» la mrt ana/Of OOCTT^^ J
. aoprooa or aoeapunca o) oihar aaiooaied xort or « warramy o< daaign or vnxmbriily o< UK inxuBuiiuii raquuBmaiiis.' V /

Certified Report by
Pacific Testing Laboratories

RELD CONTACT:

DATE

DATE

LR89-2



REPORT NUMBER D R 09973

PREVIOUS RPT. NO..

PACIFIC TESTINCTLABORATORIES
EXECUTIVE OFHCES

l6t)A».W.-S««..WA
(201) 2U-OMI > FAX (2M) 212-0710

EASTSIDEOMSJOh
11124NaftdMkPvfaaTN.f101-8oM.WA U011

(20N MM244 • 4SI44X • MX (ZOO tttMtl

TACO4AOMSCN
^M?E.-TtcaM.

(2BQ 922-4299 • fiU (206) 922-1512

PBMMStLAOMSKM
P.O.
(TOO SM-6SSO • MX (200 4*M«11

f y t* r" fit \~~

MAILING
ADDRESS

id s* IA i 0 -> — >IT: &< L4 ̂ JL / V 3 ~

ATTENTION: ^ .-„ „ /~ /- c, / ,'

PROJECT

LOCATION LUr-4+s
PURCH.ORO.
NUMBER

REPORTED
BY

REVIEWED
BY

PERMIT
NUMBER

ENGINEER

CONTRACTOR.

e. DATP -f 5 - *F 3

-DATE
CERTIRCATE

WORK DESCRIPTION: 14- fr- i^<f. 1 u <••> < • - / . • ^ )~ #771., i*-^*- <: ̂ 4-1 He* /— i ^ C.

a. /— 7 '.&&
o n

n*. , \— i ̂  >/> i 4i ' *

sif f i ~u / » i L: r ^

_^
t*, L. ̂ 2.,

n , .
r»V\>l^^»Af >^l ?JL^ 1

WTEST
lNPLACE DENSITY TEST RESULTS :

LOCATION WET..
DEN:

DRY, .
• DEN.- •

MOIST COMP SPEC; P/F

J t^ . 16 Z S/- \°

Sex,

50.. V*
^_

K/ */—

6

Se/ ?•

•7
16

^
5 /-**. '-

GAUGE STANDARD: MS "Z3<^ OS T'S ~1 O •1 SAMPLE I.D. 1 PROCTOR VALUE / . C ,

LAB METHOD: Q 01557 Q 0698 O-̂ ieo // •2 SAMPLE I.D. ''Z_c?y PROCTOR VALUE / L/ T , 1- £, /— .

ASTM TEST METHOD (AS APPUCABLE) V] - "t. *l •3 SAMPLE 1.0. PROCTOR VALUE ' / t t f . N

EQUIPMENT IDENTIFICATION AND SfN (AS APPUCABLE) ( exy '3 Z/ <•/ e> 3. /L/» 1»\" WORK CONFORMS YESQ

Hiv4ll1w«hooUtl»J«ffls

L*Thi* cadilieMiun Olmtt to lh« aoeunqr o* tfw r«ut« obUbrwd from th» octud tad p«luiir»d and̂ or obiwvatioR* nad* within th» dafincd scop* of Ih* wort. CartJicalion shaS na b* commwd to
npMban, <gp«ov«l or aooafMno* of ottxr iiimMHrt wort or a warrtnly orf dwvi or workaMity of *• ipvcrfcalDn raquiramants.'

Certified Report by
Pacific Testing Laboratories.

FIELD CONTACT:

DATE.

DATE.

OR 93-2



EXECUTIVE OfflCES
3S11 »*•». W. • Sn*. WA HH9
(JOS) 2U-06M • WX (2MI2124710

REPORT NUMBER D R 09974

PREVIOUS RPT NO. C *? "? ~l 3

PACIFIC TESTINClLABORATORIES
EASJSDSDWISCN

11l24M>ffiC(MkPiflHirN.f101-eoM.WA9M11
(2t*| 4IS4M4 • 45I-H3B • MX (201) 4B4M1

•fflCOMA DIVISION
^»«y£.-T«Miu,

(201 92M2M • «X (2tW( JZMSIZ

O
p.a BOI MS- st«rt*. WA sno

MAILING
ADDRESS

PROJECT

LOCATION

ATTENTION:

REPORTED'
/

REVIEWED
BY
PERMIT
NUMBER

ARCHITECT.

ENGINEER

-DATE -
CERTIP1CATE

.NUMBER

WORK DESCRIPTION:

INPLAGE DENSITY TEST RESULTS

-TEST LOCATION v WET-
DEN.'

•DRY
OEN; •

MOIST COMP SPEC,

n^c/»*\

/~u
1-}

/*? rv-

GAUGE STANDARD: MS OS •1 SAMPLE I.O. PROCTOR VALUE

LAB METHOD: Q 01557 Q 0698 Q Rica •2 SAMPLE I.D. PROCTOR VALUE

ASTM TEST METHOD (AS APPLICABLE) •3 SAMPLE I.O. PROCTOR VALUE

EQUIPMENT IDENTIFICATION AND SfN (AS APPLICABLE) WORK CONFORMS YESQ NOC

•Th» CTrtBaoon «m»tt 10 th« aocumer o* >»• muH oKanxd horn lh»acm< tart p«<<oiin»i<«nd/of nbi«iv«li3niimd»«iillunih»drfn«dic«p«o)tl>««»o«fc C«nificaion thai not b» ooraauBd to
rapnMM irapKban, ippra*«l or KOipuna* a( otlMr aaocund wok or • wwranly d d«̂ n or wartaMity o« th» <p«rfic«tion raqtumiMMt.*

Certified Report by
Pacific Testing Laboratories.

FIELD CONTACT:

DATE.

DATE.

OR 93-2



REPORT NUMBER D R 09975

PREVIOUS RPT. NO.. <•/

PACIFIC TESTINCTLABORATOREES
EXECUTIVE OfTCES

32S7 IMiAM. W. • SMB.. WA MH9
(205) 2U-06M- FW (20(1212-0710

EASraOEOIWSCN
HS24Nt«tiCndif>a*HrN.f101-ao»>I.WA9Mn

(J«)«iWJ44.4$l-M3|.BW006)«M6Il

TACOMAOMSON
2402 Pa* «$»«» E. • Ttcorw. WA 98424

(206) 922-ffiM- PAX R06) 822-1512

P9MWUUONBCN
P.O. Boi MS •»•<»*. WA 9OO
(20B)69««SO>fUCOI)4IMCn

//L. t- ^\
MAILING
AHHRFSS

ATTENTION:

PRTUPCT ['Pltf '̂  ^-

1 OrATION 7=^ V /^ -

WORK DESCRIPTION: /̂ .c.

* -» z. REPORTED ~r~is , , . ^ f ^ - i \ ~ < ^ ?
1 £*CJUl.<"~'* 0V /. I £. .-~* ?*• .( e. OATF ^f 1 -> / ->

REVIEWED

PERMIT CERTIFICATE
NIIURFB MIIMQCJR

ARCHITFfiT

'& \- ĵ̂ r. LiJfAiJ l/f-i C.* ^<f ^ ENGINEER

' PURCH.ORD. '
f^JfjLiyf NUMBER «wrpACTnn

"^ I '

INPLACE DENSITY TEST RESULTS

TEST LOCATION
WET,
DEN.

DRY,,
DEN.

MOIST COMP SPEC;. P/F

L*^ rV /=•

s«/: ,- ̂ ^ -
S*/ . zf

S;-«, H
I*,, K

GAUGE STANDARD: MS OS •1 SAMPLE I.D. PROCTOR VALUE

LAB METHOD: Q 01557 Q 0638 Q Rica *2 SAMPLE I.D. PROCTOR VALUE

ASTM TEST METHOD (AS APPLICABLE) •3 SAMPLE I.D. PROCTOR VALUE

EQUIPMENT IDENTIFICATION AND S/N (ASAPPUCABl£) WORK CONFORMS YESQ NOQ

attntt to the accuracy oi tft* rmuls obtained horn th» actual tad p»<o<mmi and/or obamations mad* within in* dafinad KOI
nwacbon. approval or acoapunoai ot ottwr roooatart work or • oananty ol daaign or workaMity ol tha ipaerfiealnn raquiramanta.*

I in lul. winouttnaMinaan parmawion

i ol th» work. CartAeauon «haf na b* coraouad to

Certified Report by
Pacific Testing Laboratories.

FIELD CONTACT:

DATE.

DATE.

OR 93-2



MAILED

O C T 1 4

OCT 1 5 1993REPORT NUMBER DR 10191

DEPT.EVIOUS npT-NO-

PACIFIC TESTING LASD?-.*"

EXECUnvEOFRZS
337 IMiAOT. W. • SM*. WA «n»

PACIFIC TESTIN^LABORATORIES
EASTS1MOMSCN

1in4HgitlCnikfWnyM.t101-ao4rf.WA StOll
^ TWOMOMSCH

rt»«nE.-TkM«.
(2M (8409 • «X |»S) 9S-1SIZ

{ j
^-^

(KS) OMCU • FAX 006) OW411

MAIUNG
ADDRESS

INPLACE DENSITY TEST RESULTS

TEST LOCATION WET
DEN.

DRY
DEN.

MOIST COMP SPEC P/F/-X?Q
T g^^ ^i^-1--^—>w >--<^

.
I?-'.

-P

^?T

GAUGE STANDARD: -**a <S^/2.0S Z^> ^LS "I SAMPLE I.D. <^Tt̂  -, PROCTOR VALUE ^/^"/^/ i/
r"g-'f
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November 5, 1993

Mr. Jeffrey S. Lyon ':T
Puyallup International
3702 Marine View Drive N.E. :...~
Suite 200
Tacoma, WA 98422

.-
Subject: Port of Tacoma Contract No. 710 "

Blair Backup Properties i.
Plate Load Test Data
Work Order No. E1192

This is a follow-up to my letter of February 8, 1993 in which I
transmitted pavement and foundation deign calculations on the
Blair Backup Properties. These calculations were based on
unsubstantiated assumptions and could not be verified until the
project was complete. Please be advised, that field ..verification ,:
has been completed and the observed values^ exceed vthe assumed '•• .
values .used in these calculations.

The calculations and load test should not be substituted for a
pavement design study for any future pavements. A competent
geotechnical engineer will need to evaluate the subsurface
conditions against the anticipated structure.

Very truly yours,

Curtis L. Ratcliffe, P.E,
Chief Engineer

Attachments

cc: Roy Perry
Bill Casper
John Verdiun
Karen Keeley
Don Meyer

P.O. Box 1837 • Tacoma, Washington 98401-1837 • Telephone (206) 383-5841 • Telex 32-7473
Commissioners: Robert G. Earley • Jack A. Fabulich • Philip M. Lelli • Patrick O'Malley • Ned Shera
Executive Director: John J. Terpstra



r.lnc. V^XHARTCROWSER Hart Owner. Inc.
1910 Fairview Avenue East

Seattle. Washington 98102
FAX206J28.SS81

2063243530
Earth and Environmental Technologies

MEMORANDUM

DATE: October 27, 1993

TO: Curtis Ratcliffe - Port of Tacoma

FROM: John Verduin - Hart Crowser

RE: Plate Load Test Data
Blair Waterway and Backup Properties Cleanup - 1993
J-2350-24

Per your February 8,>1993*. letter to Mr. Jeffrey LS.;Lyon::dfP/uyallup'International,'Lie:,:,:.-.,.
we have completed "the field verification of^oursFebruaryS.i 1993; pavement:design"^'-
calculations. Two plate load tests .were completed as shown on Attachment 1:' ' -

* One test was • completed on the wearing course material; and
* One test was completed on the sand and gravel cover material.

As seen on Attachments 2 and 3 the following modulus of subgrade reactions (k) were
estimated from the tests:

*• 350 pci for the wearing course material; and
* 590 pci for the sand and gravel cover material.

These observed values exceed the assumed k values as shown on page 11 of the February
3, 1993, calculations. Therefore, the two plate load, tests have verified that the subgrade
assumptions of the calculations are valid.

The calculations and load test should not be substituted for a pavement design study for
any future pavements. A competent geotechnical engineer will need to evaluate the
subsurface conditions against the anticipated structure.

BLMRPLTmem

o
Seattle • Tatoma • Richland • Anchorage • Portland • San Francisco • Long Beach
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Blair Waterway & Backup Properties Cleanup - 1993
Plate Load Test

Sand & Gravel Cover Material
Pressure
Guage

Kpsi)*-'
f50
310
560
820
110
1350
1100
820
560
310
0

Load
xWkJps)^

-
5
10
15

. 20
25
20
15
10
5
0

Plate
Pressure
»Wpsi>^
' 0

7
14
21
28
35
28
21
14
7
0

i"*
Deflection Gauge Reading j(Inches)^

#1
0.000
0.004
0.012
0.025
0.034
0.043
0.043
0.043
0.039
0.032
0.018

#2
0.000
0.018
0.031
0.044
0.049
0.053
0.053
0.053
0.049
0.040
0.021

#3r

0.000
0.012
0.023
0.037
0.047
0.049
0.049
0.048
0.048
0.045
0.025

Average
0.000
0.011
0.022
0.035
0.043
0.048
0.048
0.048
0.045
0.039
0.021

Wearing Course Material.
Pressure
Guage

•\-fosiY'
r50
310
560
820
110

1350
1600
1850
1600
1350
1100
820
560
320
0

Load

;-pcipsX
-

. 5
10
15
20
25
30
35
30
25
20
15
10
5
0

Plate-
Pressure
~LP*^

0
7
14
21
28
35
42
50
42
35
28
21
14
7

. 0

*

Deflection. Gauge Reading /Inches)*'
#1

0.000
0.014
0.022
0.030
0.036
0.044
0.055
0.063
0.064
0.064
0.061
0.059
0.055
0.048
0.019

#2

0.000
0.041
0.061
0.089
0.108
0.129
0.153
0.170
0.172
0.173
0.169
0.162
0.153
0.139
0.100

#3

0.000
0.028
0.045
0.068
0.088
0.113
0.144
0.164
0.166
0.168
0.165
0.158
0.151
0.135
0.098

Average
0.000
0.028
0.043

. 0.062
0.077
0.095
0.117
0.132
0.134
0.135
0.132
0.126
0.120
0.107
0.072

o



Blair Waterway and Backup Properties Cleanup - 1993
Plate Load Tests
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o
February 8, 1993

Jeffrey S. Lyon
Puyallup International, Inc
3600 Port of Tacoma Road
Suite 302
Tacoma WA 98424

Subject: Port of Tacoma Contract No. 710
Blair Backup Property
Footing and Pavement Design Calculations
Work Order No. E1192

Attached are the calculations for footing capacity and
recommended pavement design for your future Blair Backup
Property. These calculations are the engineer's best attempt to
present an estimation of the pavement and the foundation
capacities over the sand and gravel cover area and the asphalt
cap cover area. All calculations presented herein are based on
the assumption that the subgrade is in the same condition as at
the completion of the 'cap .and .cover construction.. Therefore,.. .
site subgrade degradation from any: site activities:, after •
completion of this work must" be;, addressed- andv-repaired. prior.-;:to1;1

development, in order-to. consider those calculations .viable.. . A£
the conclusion of the construction.work, these calculations .will
be field verified through testing and these test results..will
supplement these calculations.

These calculations should not be substituted for a foundation
engineering design study of future structures. A competent
geotechnical engineer will need to evaluate the subsurface
conditions against the anticipated structure.

Thank you for your effort on this matter.

Very truly yours,

Curtis L. Ratcliffe, P.E.
Chief Engineer

cc: Roy Perry
Bill Casper
Gary Horvitz
Don Meyer

Attachment

P.O. Box 1837 • Tacoma. Washington 9840V1837 • Telephone (206) 383-5841 • Telex 32-7473



CALCULATIONS FOR FOOTING CAPACITY AND PAVEMENT DESIGN
SAND AND GRAVEL COVER/ASPHALT PAVEMENT CAP AREAS

OFAVPENNWALT AREA
BLAIR BACKUP PROPERTY

Prepared for the Port of Tacoma

February 3, 1993

Hart Crowser
J-2350-21:,

RECEIVED
FEB 0 4 1993



FOOTING CAPACITY



TYPICAL FOOTING DESIGN IN THE PORT OF TACOMA AREA

•• Allowable capacity of 2,000 to 3,000 pounds per square foot (psf)
for lightly loaded warehouse structures. More heavier loaded structures typically
require a pile foundation system.

•• Embedment, of 18 inches below grade for frost protection

ASSUMPTIONS

•• Footings embedded a minimum of 18 inches below lowest adjacent grade.
»• Square footing that is at least 2 feet wide.
> Factor of safety of 3.0 is required.

Equation (1) .

ANALYSIS

Sand & Gravel Cover Fill Area

Case 1 - Footing Placed on Finished Grade -with 18-inches of Additional Fill and/or
Pavement Placed Above the Flooring Base

The cover material consists of 4-inch minus gravelly sand -compacted to 95-percent
modified Proctor. Footing capacity is predominately from the sand and gravel cover
material. Therefore, for analysis of Case 1 the following soil properties were assumed:

> = 32
*• y'= 135 pounds per cubic foot (pcf)

Based on assumed soil properties, footing construction, and the attached plot the
following variables in equation (1) are:

N* = 28
Ny= 30
D^= 1.5 feet
B = 2 feet

+ Depth factor (d, dj.): ' •



Sketch: o

Calculations = (1.14)(135)(1.5)(28) + (1.14)(0.5)(2)(135)(30)
•-"£1 6464 -I- 4617

= HOSOpsf
£ ( =4,000 psf (FS-3.0)

Case 2 - Footing Embedded 18-inches into 24-inch Cover Material

The cover material consists of 4-inch minus gravelly sand compacted to 95 percent
modified Proctor. Footing capacity is controlled more by the OFA soil slag material
since the footing base is closer to this layer. Soil properties are subsequently reduced in
Case 2 from Case 1 because of this. Therefore, for analysis the following soil properties
were assumed: .

>= 28
' = 130 pcf

O

Based on assumed soil properties, footing construction, and the attached plot the
following variables in equation (1) are:

N£ = 19

-. Ny=18

D^= 1.5 feet
B = 2 feet
Depth factor (d^,

Sketch:

o



Calculations? =v(1.15)(130)(1.5)(19) + (1.15)(0-5)(2)(130)(18)
= 4261 + 2691
= 6952
= 2,500 psf (FS=3.0)

Case 3 - Footing Placed on Finished Sand & Gravel Cover with no Surrounding Surcharge

The cover material consists of 4-inch minus gravelly sand compacted to 95 percent
modified Proctor. Footing capacity is predominately from the sand and gravel cover
material. Therefore, for analysis of Case 3 the following soil properties were assumed:

4 = 32
SJ = 135 pounds per cubic foot (pcf)

Based on assumed soil properties, footing construction, and the attached plot the
following variables in equation (1) are:

28
30

.= Ofeet
B = 2 feet
Depth factor (d* ,

Sketch:
* I

Calculation: (1.0)(135)(0.0)(28) + (1.0)(0^)(2)(135)(30)
0 -f- 4050
4050 psf
1,400 psf (FS=3.0)



Asphalt Cap Area

Case 1 - Footing Placed Directly on Asphalt Cap -with IB-inches of Additional Fill and/or
Pavement Placed Above the Footing Base .

Beneath the footing with depth is 3 inches of asphalt concrete, 6 inches of crushed rock;
17 inches of slag material, and 6 inches of sand and gravel buffer. Therefore, for analysis
the following properties were assumed:

$ = 36
r* = 135

Based on assumed soil properties, footing construction, and the attached plot the
following variables in equation (1) are:

N? 50
Nf « 60
D4-= 1-5 feet

- B = 2 feet
Depth factor o

Sketch:
-(,16

r - , : . . « . . . . v . . .
-ii-v.—;.•.--•-.>.-. ~".-.iiJ^^w-.*.-̂ -̂*.;̂ . fffiff^^y.:
•'*•-'— •:-i-~:.»^V'>—••.••.-••.v«r*.X-i-jti-r'irr^»T»*-A.'>-~r-- -*••-T- • • . . :—»«'V-X-r"•>•••• '-*•*——•••—'

(OT4

•« o



Calculations:^ (1.15)(135)(1.5)(50) + (1.15)(0.5)(2)(135)(60)
= 11644 -I- 9315
= 20959

Case 2 - Footing Placed Directly on Crushed Rock Wearing Course -with no Surrounding
Surcharee

Beneath the footing with depth is 8 inches of crushed rock, 3 inches of asphalt concrete,
6 inches of crushed rock, 17 inches of slag material, and 6 inches of sand and gravel
buffer. Therefore, for analysis the following properties were assumed:

- ^ = 36
tf = 135

Based on assumed soil properties, footing construction, and the attached plot the
following variables in equation (1) are:

Nt = 50
60

= 0 feet
B = 2 feet
Depth factor (d-

Sketch:

Calculations: (1.0)(135)(0.0)(50) > (LO)(OJ)(2)(135)(60)
= 0 -I- 8100
= 8100
= 2,700 psf (FS=3.0) .
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GENERAL

Three potential site uses over the Sand and Gravel Cover area and Asphalt Cap area
were analyzed:

+ Auto Storage Yard
*• Industrial/Commercial Mixed
»• Cargo Container Yard

SUBGRADE ASSUMPTIONS

+ A single plate load test was completed on the graded site indicating a modulus of
subgrade reaction (k) of roughly 200 pounds per cubic inch (pci). The test was in
a better portion of the site and it is felt that a more representative value for the
entire site would be lower.

*• Therefore, in the Sand and Gravel Cover area a k of 100 pci and resilient
modulus (Mr) of 6,000 psi was used. . .

+ In the Asphalt Capped area the existing subgrade conditions should have a limited
effect on the pavement design after placing 33 feet of material - the last 17 inches
includes crushed rock and asphalt concrete. Therefore, a k of .200 pci and Mr of •
12,000 psi was used.

ANALYSIS ASSUMPTIONS

The pavement designs presented herein are based on the subgrade assumptions made
above. The designs will need to be confirmed after the Port completes plate load tests
on the Sand and Gravel Cover and Asphalt Cap at the conclusion of construction.

Auto Storage Yard

Typical Pavement Design in the Port of Tacoma Area

*• Two (2) inches of asphalt concrete over 4 to 12 inches of crushed rock.

Assumed Loading Conditions

+ Two-axle cars - light to moderate traffic

Analysis

*• In Sand and Gravel Cover area 2 inches of asphalt concrete over 4 inches of
crushed rock.

•• In Asphalt Cap area 2 inches of asphalt concrete over 2 inches of top course



crushed rock. /"~x

Industrial/Commercial Mixed Use

Typical Pavement Design in the Port of Tacoma Area

*• Two (2) inches of asphalt concrete over 4 to 12 inches of crushed rock in light
traffic areas.

* Three (3) inches of asphalt concrete over 6 to 12 inches of crushed rock in
heavier traffic areas.

Assumed Loading Conditions

*• Two-axle cars - light to heavy traffic.

»• Truck traffic.

Analysis

* In Sand and Gravel Cover area 3 inches of asphalt concrete over 4 inches of
crushed rock. If sand and gravel in poor condition use 6 inches of crushed rock.

*• In Asphalt Cap area 3 inches of asphalt concrete over 2 inches of top course - ****
crushed rock.

Cargo Container Yard

Typical Pavement Design in the Port of Tacoma. Area

+ Five to six (5 to 6) inches of asphalt concrete over 12 inches of crushed rock.

Assumed Loading Conditions

+ Straddle Carrier:
66 ton dead weight
44 ton capacity
Asphalt Institute recommends 60% of rated capacity for pavement design
since Strads are sometimes empty when loading pavement
5,000 repetitions per year were assumed.
Tire pressure of 125 psi.

Analysis

Used Asphalt Institute Manual "Thickness Design: Asphalt Pavements for Heavy Wheel
( Loads" (MS-No. 23) for design:



P=wheel load
p=tire-ground contact pressure
A=contact area

a=radius of circular area

= 23 kips
= 125psi
=(P/p)=23,000/125=185 square inches

=7.5

20 year design

From attached sheets:

»• Sand and Gravel Cover Area

»• Asphalt Cap Area

Required Asphalt Thickness

Total reps = 20(5,000) = 100,000 reps

V1-8

V."

* Sand and Gravel Cover Area t = 1.8(7.5) = 13.5 inches

- Asphalt Cap Area" t = .1.6(7.5) = 12 inches ., :
.• " - • • ' MI "Z~~ : • i'i

Pavement Section Design

Typically, to reduce asphalt thickness it is assumed that 2 inches of crushed rock is
equivalent to 1 inch of asphalt for structural capacity. Therefore:

*• In the Sand and Gravel Cover area 10 inches of asphalt over 6 inches of crushed
rock.

In the Asphalt Cap area 8 inches of asphalt over 4 inches of crushed rock.



RGURE Vl-2
( SIGN TA/, VALUES (100.000 REPETITIONS)

Tire Ground Contact Pressure. kPa

250 300 350 <>00 500 600 700 300 500 1000 1200 1500
3.0,

2.0

I I I I I I I I I

1.5

1.0

0.5

0.0

100.000 Repetitions

Subgrade Modulus, Mr-"?r

4500 psi >•.•-*
** *.

TSOOpsi ->

X X

. Minimum

I

t a 13*C(55'F)orl

o

60 80 100 ISO 200

Tire Ground Contact Pressure, psi

400
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BLAIR BACKUP PROPERTY REMEDIATION



Hart Crowser
J-2350-24

APPENDIX!
OPERATION AND MAINTENANCE PLAN
BLAIR BACKUP PROPERTY REMEDIATION

The following section addresses long-term operation and maintenance of
the sand and gravel cover, pavement cap, storm water system, groundwater
monitoring system, and groundwater monitoring in the OFA/Pennwalt Area
of the Blair Backup Property. Figure J-l is the schedule of the
groundwater monitoring and inspections required. Attached after Figure J-
1 are example inspection logs.

Sand and Gravel Cover

The sand and gravel cover will be inspected on the dates shown on Figure
J-l. The sand and gravel cover will also be inspected after at least one 25-
year, 24-hour storm. If no 25-year, 24-hour storm occurs by the last
inspection date, an additional inspection will be performed when the storm
does occur. Monitoring will occur past the last date if requested by EPA.
Inspections will cease once the sand and gravel portion is paved. Attached'
is a log outlining the inspection process and an example log. Inspections
will entail walking the sand and gravel cover area focusing on rutting and
erosion problems. Voids or ruts will be filled with sand and gravel and
compacted per specifications.

Asphalt Concrete Cap

The 7-acre pavement cap will be inspected in two phases. The first phase
will involve inspections on the dates shown on Figure J-l. The Port will
inspect once every year thereafter subject to EPA review until the second
phase inspections begin. These first phase inspections will be made over a
25-square-foot (ft2) area of the surface for every acre of pavement. The
capped portion will be divided into 7 sections each an acre in area. The 25
ft2 areas will be randomly chosen in a different portion of the 7 sections for
each inspection. The 25 ft2 area (5 feet by 5 feet) will give a good
indication of the asphalt cap condition without impairing the integrity of the
cap system. If there are any concerns at the time of inspection, the 25 ft2

area will be expanded as necessary.

The second phase will involve 6-month inspections for IVi years. These
inspections will occur after the asphalt cap area is paved. The inspections
will entail walking each of the 7-acre sections looking for pavement
distress. Areas of significant pavement distress (cracking and/or pumping)
will be removed down to the asphalt cap for cap inspection.

Page J-l



Hart Crowser
J-2350-24

Included in this appendix are two logs for cap inspection. They are for
Phase 1 inspection (no site development) and for Phase 2 inspection
(pavement over cap). Also included are the two logs filled out assuming
an inspection was completed.

Tearing or stretching of the paving fabric within the asphalt cap is the main
concern of cracking as well as a water pathway. Significant, potentially
damaging cracks will be considered as:

> Alligator cracks over a 5 ft2 area or larger;
> Parallel transverse or longitudinal cracks; or
»• Cracks at construction joints.

Single hairline cracks with no apparent pattern will not be of concern.

Repair of cracks will include:

* Identifying extent of cracks.
* Brushing crack area clean.
> Blowing all miscellaneous debris from cracks with high pressure air..
>• Sealing cracks with epoxy.
*• Replacing 8 inch wearing course layer per original specifications.
*• Inspecting area during next 6 month interval.

Storm Water System

The storm water system will be inspected on the dates shown on Figure J-
1. The storm water system will also be inspected after at least one 25-
year, 24-hour storm. If no 25-year, 24-hour storm occurs by the last'
inspection date, an additional inspection will be performed when the storm
does occur. Monitoring will occur past the last date if requested by EPA.
Attached is a log outlining the inspection process and an example log.
Inspections will entail removing manhole and catch basin covers and
visually inspecting the manholes, noting damage or debris. If debris is
found that material will be removed.

Groundwater Monitoring System

The groundwater monitoring system will be inspected during groundwater
monitoring according to the schedule shown on Figure J-l. Attached is a
log outlining the inspection process and an example log. Inspections will
entail observing the condition of the wells during sampling.

Groundwater Monitoring
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Sampling of the OFA/Pennwalt Area shallow aquifer wells will be
conducted semiannually for five years (see Figure J-l). Each of the post-
placement sampling events will consist of sampling the eight
OFA/Pennwalt Area shallow aquifer wells (plus one replicate sample) and
analyzed samples for dissolved As, Cu, Pb, Ni, and Zn. If elevated
concentrations of metals are found in the groundwater, EPA may require
additional sampling at more frequent intervals. Following the fifth year of
monitoring, EPA will determine whether modifications to the groundwater
monitoring program are adequate.

In order to evaluate potential changes in groundwater flow directions,
water levels will also be measured on a semiannual basis at the time of the
water quality sampling. These data will be used to evaluate changes in
flow direction and any impacts that may have on the water quality
monitoring program.

Refer to Appendices A and F of the CUP (Hart Crowser, 1993) for a more
detailed discussion of the groundwater monitoring plan.

Provisions for Future Construction

Future construction at the site that would involve excavation of the sand
and gravel or pavement cap must be performed with minimal disturbance
to the underlying materials. Excavations will need to be performed in such
a way that direct contact with the underlying materials is avoided. Voids
or cracks left in the surface after construction will need to be resealed .or
covered.

REFERENCE

Hart Crowser, 1993. Final Cleanup Plan, OFA/Pennwalt Area, Blair
Backup Property, Port of Tacoma, Washington, prepared for the Port of
Tacoma, dated February 17, 1993, J-2350-21.

APPENDIX J
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Monitoring/Inspection Schedule
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Notes: 1. After the asphalt capped area is paved three inspections will occur every six months
for 1-1/2 years. See text for other requirements.
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24 hour slorm occuis by the April 1995 inspection, an additional inspection will be
performed when the storm does occur.
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Blair Backup Property
Sand and Gravel Cover Inspection Log

Date of Inspection: Inspector
Weather Temperature:
Area Number
Area Location Sketch (Include and North Arrow)

I. Condition of sand and gravel cover material surface (ruts, vegetation, etc.):

2. Condition of sand and gravel cover material at depth (moisture content, gradation, etc.):

3. Thickness of sand and gravel cover material:

4. Additional Investigation Required?:

5. Findings of Additional Investigation:



Blair Backup Property
Sand and Gravel Cover Inspection Log

ll 6~,Date of Inspection:

Weather # a

Area Number X.

Inspector

Temperature:
fas.

Area Location Sketch (Include and North Arrow)

1. Condition of sand and gravel cover material surface (ruts, vegetation, etc.):

A/0 Burn's v/^&^rrprnfM

2. Condition of sand and gravel cover material at depth (moisture content, gradation, etc.):

/O (<< .

3. Thickness of sand and gravel cover material:

"TO i "1 /JA»

4. Additional Investigation Required?:

5. Findings of Additional Investigation:



Blair Backup Property No Site Development
Asphalt Cap Inspection Log

Date of Inspection: Inspector
Weather Temperature:
Area Number: •
Area Location Sketch (Include North Arrow)

WEARING COURSE
1. Condition of wearing course surface (ruts, vegetation, etc.):

2. Condition of •wearing course (moisture content, gradation, etc.)*.

3. Thickness of wearing course (inches):

ASPHALT CAP
1. Condition of asphalt cap (ruts, cracks, etc.):

2. Is Cracking Visible ?

2A. Width of cracks (inches):

2B. Length of cracks (inches):

2C. Depth of cracks (inches):

2D. Spacing of cracks (inches):

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection:
Weather
Area Number 3
Area Location Sketch (Include North Arrow)

No Site Development

Inspector
Temperature:

•••*' A

i \

<-un*1
ZJ'

ttJ

WEARING COURSE
1. Condition of wearing course surface (ruts, vegetation, etc.):

2. Condition of wearing course (moisture content, gradation, etc.):

3. Thickness of wearing course (inches):

ASPHALT CAP
1. Condition of asphalt cap (ruts, cracks, etc.):

F?-

2. Is Cracking Visible ?

2A. Width of cracks (indies):

2B. Length of cracks (inches):

2C. Depth of cracks (inches):

2O. Spacing of cracks (inches):

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property Pavement Over dp
Asphalt Cap Inspection Log

Date of Inspection: Inspector
Weather Temperature:
Area Number:
Area Location Sketch (Include North Arrow)

EXISTING PAVEMENT
1. Condition of surface pavement (rots, cracking, etc.):

2. If cracking or rutting evident, what is its extent?:

3. Investigation of asphalt cap warranted?

3 A. Condition of asphalt cap (ruts, cracks, etc.):

3B. Is Cracking Visible ?

3B1. Width of cracks (inches):

3B2. Length of cracks (inches):

3B3. Depth of cracks (inches):

3B4. Spacing of cracks (inches):

3C Additional Investigation Required?:

3C1. Findings of additional investigation:



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection:
Weather
Area Number. <*~'
Area Location Sketch (Include North Arrow)

Pavement Over Cap

L i > /"—
'£ Inspector.

Temperature:

$

H-+"

EXISTING PAVHvDENT
1. Condition of surface pavement (ruts, cracking, etc.):

2. If cracking or rutting evident, what is its extent?:

3. Investigation of asphalt cap warranted?
&m<* I I \rf\ \\f\~Tr\ rt/j /r/^i*r«/rr Qa~TJt*

3 A. Condition of asphalt cap (ruts, cracks, etc.):

3B. Is Cracking Visible ?

3B1. Width of cracks (inches):

3B2. Length of cracks (inches):

3B3. Depth of cracks (inches):

3B4. Spacing of cracks (inches):

3C. Additional Investigation Required?:

3C1. Findings of additional investigation:



Blair Backup Property
Storm Water System Inspection Log

Dale of Inspection: Inspector:
Weather. Temperature:
Manhole Number
Area Location Sketch (Include and North Arrow)

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of tide gate (if applicable):

4. Condition of manhole (cracking in concrete, etc;):

5. Additional Investigation Required?:

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspection:
Weather
Manhole Number:

Area Location Sketch (Include and North Arrow)

Inspector

Temperature: 5-0

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged,, etc.):

3. Condition of tide gate (if applicable):

4. Condition of manhole (cracking in concrete, etc.)

, V i <5'. L/e. A/g?

5. Additional Investigation Required?:

6. Findings of Additional Investigation:



Blair Backup Property
Ground-water Monitoring System Inspection Log

Date of Inspection: Inspector.
Weather: Temperature:
Well Number
Area Location Sketch (Include and North Arrow)

1. Condition of well monument:

2. Any visual evidence of well damage?:

3. Additional Investigation Required?:

4. Findings of Additional Investigation:



Blair Backup Property
Groundwater Monitoring System Inspection Log

Date of Inspection:
Weather
Well Number
Area Location Sketch (Include and North Arrow)

Inspector.
Temperature:

1. Condition of well monument:

2. Any visual evidence of well damage?:

3. Additional Investigation Required?:

kh __^

4. Findings of Additional Investigation:
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HARTCROWSER
Earth and Environmental Technologist

Letter of Transmittal

To: EPA Region 10

1200 Sixth Avenue

Seattle, WA 98101

Date: 3-18-93

Job No. 2350-22

Hi- ^V

1910 FMif.: Avenue fjst

Swrr» -JVashmgtc- 93102 3699
FA\:06328SS8I

:06 324 9530

Us. Karen Keeley

e. Blair Backup Property

We are sending the following item*

Date . " • ' . . . Copies . . . '• • • '•'. • Description • ' • ' . . ' ' : " • . • . .-

3-19-93 4
i

Culvert Design Calculations
j

These are transmitted:

D for your
information

Cj For action
specified below

For review
and comment

CB For your
use

As requested

Copies to:

By: John R. Verduin, P.E.

me: Project Engineer



Calculations
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Calculations
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r
Values of Coefficient of Roughness (n)

For Contech Corrugated Steel Pipe (Manning's formula)

ComtMOoot
Unwed
WVED-INVERT
SMOOTH-FLO
HEL-COR CL

Unpavcd
BWED-INVERT
SMOOTH-FLO
HEL-COR CL

Unpxvcd
MVED-INVERT
SMOOTH-FLO
HEL-COR CL

Aaoufar
J%*<*in.

All
DUmrtfn

0.024
0.021
0.012
0.012

Annular
3*1 in.

0.027
0.023
0.012
0.012

Annular
5x1 in.

0.02S
0.022
0.012
0.012

. . • - • • Hrifcar • • . - . - • • ' '•"•;*•• • ' • -

lV%x
(11.

8la.
0.012

V. in.
12)
10 la.
0.0 U

\7 ;• »«vib.
12 fa. 18 fax. 24 la. 36 h.

0.011 0.013 0.015 0.018
0.014 0.017

JW12- 0.012
QSlP 0.012

48 to.

0.020
0.020
0.012
0.012

60ln.aadLu*r

0.021
0.019
0.012
0.012

HdieaJ— 3 z 1 in.
48 ia

0.023
0.020
0.012

54 ia

0.023
0.020
0.012
0.012

Win.

0.024
0.021
0.012
0.012

66 ia { 72 ia

0.025
0.022
0.012
0.012

0.026
0.022
0.012
0.012

Hdkal— S x 1 m.
54 in.

0.022
0.019
0.012
0.012

Win.

0.023
0.020
0.012
0.012

66 in.

0.024
0.021
0.012
0.012

78 ia and Larger
0.027
0.023
0.012
0.012

72 in. and Larger

0.025
0.022
0.012
0.012

1 Tests on helically corrugated pipe
demonstrate a lower coefficient of
roughness than for annually corru-
gated steel pipe when there is a
significant amount of helix or spiral in
the pipe. For a given diameter, the
greater the angle of helix, the less the
friction factor. For a given helix, the
greater the diameter, the less friction
factor.

For additional information refer to the
references listed below.

The values in the above table are
based on standard helical pipe man-
ufactured from a 24-inch net width
strip of steel.

L Silberman, Edward. "Effect of
Helix Angle on flow in Corrugated
Pipes" Journal of the Hydraulics Divi-
sion, ASCE, Vol. 96. No. HY11. Nov.
1970, pp. 2253-2263.

2. Handbook of Steel Drainage and
Highway Construction Products, A1SI
(New York. N.Y., 1983), p. 185.

3. Webster. M J. and Metcalf. Lit,
"Friction Factors in Corrugated Metal
Pipe." Journal of the Hydraulics Divi-
sion, ASCE. Vol. 85. No. HY9, Proc.
Paper 2143. Sept.. 1959, pp. 35-67.

c
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9 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 Sixth Avenue
Seattle, Washington 98101

March 18, 1993
Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Approval of Material Submittals
Blair Waterway Property and Blair Backup Property
Puyallup Settlement Agreement
Commencement Bay Nearshore/Tideflats Superfund site

Dear Mr. Ratcliffe:

With this letter, the U.S. Environmental Protection Agency
(EPA) accepts the following material submittals for the cleanup
actions at the Blair Waterway Property and the Blair Backup
Property. This acceptance is conditioned upon the Port's
compliance with EPA's requests in our letter to the Port dated
March 16, 1993.

1. Work Order Number 5, for CMP material, is accepted.

2. Materials Submittals, Contract No. 710, submitted March 5,
1993:

Material submittals for CMP material, concrete catch basin
and manhole material, catch basin frame and grate, and
manhole frame and lid material are accepted.

3. EPA has reviewed the Culvert Design Technical Memorandum
(Hart Crowser, March 16, 1993) and we agree to a change from
1 percent to 0.3 percent slope in the storm drain system.
This acceptance is conditioned upon the Port's assurance
that working tidegates will be maintained at Manholes 1 and
2 on the Blair Backup Property.

If you have any questions, I can be reached in Seattle at
(206) 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: J. Verduin, Hart Crowser

f Printed on Recycled Paper



£*rth and Environmen tal Technology

MEMORANDUM

DATE: March 24, 1993

TO: Karen Keeley - EPA Region 10

FROM: John Verduin - Hart Crowser

RE: 6-inch Perforated ADS Pipe Bedding and Cover Requirements
Blair Waterway and Backup Properties Geanup - 1993
J-2350-22

Crovvle'/nc
Avenue fdif

. WSsr ngron 9S;O2
.'OS.J7S.55flf

This memorandum documents the bedding and cover requirements for the 6-inch
diameter perforated polyethylene drainage pipe. This is in response to item number
1 of the March 16, 1993 letter addressed to the Port. The letter requested
information on the adequacy of the 6-inch perforated pipe bedding and cover. We
briefly discuss the purpose of the pipe concluding with our findings concerning the
requirements below.

The perforated pipe will be used in two areas. The first area is at invert elevation
16.5 feet on the central strip asphalt cap. Its purpose is to drain any accumulated
water in the central swale. The second location is at invert elevation 14.5 in the
central strip. Its purpose is an added protection draining any groundwater which may
raise near the imported slag.

The Contractor submitted an Advanced Drainage Systems, Inc. (ADS) product. ADS
documentation on the product recommends a minimum cover of 12 inches over the
perforated pipe. The minimum 12 inch cover is accounted in the current design for
perforated pipe placement.



Memorandum . J-2350-22
March 24, 1993 Page 2

Hart Crowser contacted ADS about having asphalt as a bedding layer. They felt that
an asphalt bedding layer would be satisfactory for support under the anticipated
loading conditions.

Please do not hesitate to call if you have any questions or comments,

cc: Curtis Ratcliffe r Port of Tacoma



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
V "~«/ REGION 10

'PRO' 1200 Sixth Avenue
Seattle, Washington 98101

April 14, 1993
Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Approval of Material Submittals and Request for Information
Blair Waterway Property and Blair Backup Property
Puyallup Settlement Agreement
Commencement Bay Nearshore/Tideflata Superfund Site

Dear Mr. Ratcliffe:

With this letter, the U.S. Environmental Protection Agency
(EPA) approves the following material submittals for the cleanup
actions at the Blair Waterway Property and the Blair Backup
Property. We apologize for the delay, but our team's technical
reviewer had been on vacation.

1. Material Submittal Number 14, separation geosynthetic
material, and Number 18, are approved.

2. Technical Memorandum re: 6-inch perforated ADS Pipe Bedding
and Cover Requirements (dated March 24, 1993) is accepted.
With acceptance of this memorandum, the Material Submittal
for ADS pipe is approved.

3. Contractor's Remedial Action Plan - Page 4 revision is
accepted.

4. Port's Plans and Specifications for the Charcoal Cleanup
Plan: Earthwork-Charcoal Briquette-Laden Soil Removal are
accepted.

With this letter, EPA also requests that the Port of Tacoma
submit additional information to EPA:

5. In regards to the Material Submittal Number 17, the sieve
analysis report indicates that the material meets
specifications for the wearing and base course, but not for
the sand and gravel buffer. It is unclear why the Port has
requested that the material be approved for sand and gravel
buffer. What volume of material was involved?

f Printed on Recycled Paper



6. Please provide calculations showing the maximum cover
allowed for the 6-inch perforated pipe.

7. Based on a preliminary review of Hart Crowser's field notes,
EPA requests clarification on the following issues:

a. EPA is uncertain whether an adequate number of cover
compaction tests have been conducted given the amount of
cover material reported as delivered to the site and the
required testing frequency of one test every 2,000 to
3,000 yd2. Please provide documentation to EPA that testing
requirements are being met, including testing conducted for
each lift. Also, verify whether compaction tests are being
conducted the same day as placement.

b. Based on a review of compaction test results reported in
the field notes, certain areas of the site did not meet
specs (e.g., 90% vs. 95% required). What is the process for
re-testing these areas to ensure that compaction
requirements are met?

c. On at least four days (March 19, 25, 29, and 30), the
cover soil was placed in lifts thicker than the 10 to 12
inches specified in the Cleanup Plan. The March 25 report
explicitly states that the cover was placed in a 2-foot
lift. The reports do not provide justification for allowing
this deviation from the specifications.

d. The reports do not include an explicit discussion of the
soft subgrade present in many areas around the site. We
understand that a map has been produced to detail these soft
areas. Please provide a copy to EPA.

8. As required in the Cleanup Plan, the Port must provide
documentation to EPA showing that the area with the buffer
is at least 15.5 feet prior to slag placement. We
understand that this work has been completed, and would like
to review the information as soon as it's available.

We appreciate your excellent efforts in implementing the
Cleanup Plan. If you have any questions, I can be reached in
Seattle at (206) 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: J. Verduin, Hart Crowser



, ' UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
\ ' </ REGION 10

t""°'t 1200 Sixth Avenue
Seattle, Washington 98101

April 21, 1993
Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Approval of Material Submittal and Other Information
Blair Waterway Property and Blair Backup Property
Puyallup Settlement Agreement
Commencement Bay Nearshore/Tideflats superfund Site

Dear Mr. Ratcliffe:

With this letter, the U.S. Environmental Protection Agency
(EPA) approves Hart Crowser's April 14 and 16, 1993 memoranda in
response to EPA's April 14, 1993 letter, including:

1. Material Submittal Number 17 is approved. (We had reviewed
the original spec rather than the revised spec).

2. The maximum cover for the 6-inch ADS pipe is acceptable.

3. a. Based on conversations with Hart Crowser, it appears
that an adequate number of compaction tests have been
performed.

b. Per Hart Crowser's April 16, 1993 memorandum, the Port
agrees that certain locations and lifts will be re-tested.
Hart Crowser also agrees to clarify, in the field notes,
when different fill material is placed and "new" testing
numbers are not provided. The soft subgrade map was
attached to this memorandum.

c. Per Hart Crowser's April 14, 1993 memorandum, Hart
Crowser will document the measured compaction in the
"thicker" areas in future field reports and density test
summary forms.

As previously discussed, the Port agrees to submit the
following information to EPA:

4. The Port has agreed to provide an asbuilt showing the 15.5
feet elevations for the buffer material.

r Printed on Recycled Paper
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5. Hart Crowser's field reports for the Blair Backup Property
will include observations and documentation of the
decontamination procedures used by RCI for the slag
placement and charcoal removal at the Blair Backup Property.

We appreciate your excellent efforts in implementing the
Cleanup Plan. If you have any questions, I 'can be reached in
Seattle at (206) 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: J. Verduin, Hart Crowser



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 Sixth Avenue
Seattle, Washington 98101

April 29, 1993

Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Chief Engineer
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Request for Additional Information on Asphalt Pavement
Blair Backup Property
Puyallup Settlement Agreement
Commencement Bay Nearshore/Tidef lats Superfund Site
U.S. EPA Docket Mo. 1093-03-05-106

Dear Mr. Ratcliffe:

The U.S. Environmental Protection Agency (EPA) received
information from the Port of Tacoma regarding the design mix for
the asphalt cap at the Blair Backup Property (copy of facsimile
to RCI from Cliff Schroeder, Watson Asphalt Paving Co., Inc.,
dated April 21, 1993) . The information received by EPA is not
adeguate to approve the material for the asphalt cap at the site.
The Port should submit the following information to EPA:

1. Regarding the submitted information, please provide
individual test data for all parameters (e.g., percent air
voids, unit weight, asphalt cement percent, permeability)
rather than average test data. Also, the laboratory report
should be modified to include the specific method and
procedures followed for the permeability testing (e.g.,
amount of head applied over specified timeframe for each
test). Finally, the reported permeability of 1.12X10E-7
cm/ sec exceeds the minimum permeability requirement of
1X10E-7 cm/sec in Specs §2.03, and the reported stability of
1750 does not meet the minimum requirement of 1800 in Specs
§2.03.

2. The reported asphalt cement (AR-4000) used for the test is
different than the asphalt cement (AR-4000W) listed in Specs
02513 §2.02 B.

3. Please provide material submittals as required under Specs
02513 §2.01 A, B, and C; §2.02 A; and §2.04.

f Printed on ftocyctod Paper
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As has been discussed, asphalt paving at the Blair Backup
Property may not occur for several weeks. Please notify EPA in
advance of any paving, as we would like to provide field
oversight during the first few days of that effort.

If you have any questions, I can be reached in Seattle at
(206) 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: J. Verduin, Hart Crowser*̂
E. Stephens, Port of Tacoma
C. Massimino, EPA
B. Sullivan, Puyallup Tribe



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
</ REGION 10

1200 Sixth Avenue
Seattle, Washington 98101

May 3, 1993
Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Chief Engineer
Port of Tacoma
P.O. BOX 1837
Tacoma, Washington 98401-1837

Re: Approval of Modification to Cleanup Plan for the Blair
Backup Property, Puyallup Land Settlement
Commencement Bay Nearshore/Tidef lats Superfund Site
U.S. EPA Docket NO. 1093-03-05-106

Dear Mr. Ratcliffe:

With this letter, the U.S. Environmental Protection Agency
(EPA) approves a modification to the Cleanup Plan for the Blair
Backup Property, as described in the memorandum to EPA from Hart
Crowser dated April 30, 1993. Under the modification, the Port
will reduce the size of the northern portion of the asphalt cap.
The northern edge of the asphalt cap will be roughly 70 feet
south of the property boundary, rather than 20 feet south of the
property boundary as originally set forth in the Cleanup Plan.
Slag will only be placed under the asphalt cap, and 2 feet of
sand and gravel cover will be placed in the area from the
northern edge of the asphalt cap to the property boundary. The
Port will identify any proposed changes to locations in
groundwater monitoring wells.

The EPA and Port discussed this modification with Mr. Bill
Sullivan of the Puyallup Tribe at a meeting held on April 30.
The Tribe approved the modification in a letter to EPA dated
May 3, 1993.

If you have any questions, I can be reached in Seattle at
(206) 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: J. Verduin, Hart Crowser
E. Stephens, Port of Tacoma

f Printed on Recycled Paper



May 17, 1993

Karen Keeley
Environmental Protection
Agency
1200 Sixth Avenue
Seattle WA 98101

Subject: Port of Tacoma Contract No. 710
Tribal Transfer
Blair Waterway and Blair Backup Properties
Drum Disposal
Work Plan Revisions
U.S. EPA Docket No. 1093-03-05-106

Attached is the test information of the remaining drums on
the Blair Waterway property. There are 57 drums to be
disposed of, with all drum contents to be placed under the
asphalt cap in the Blair Backup property, with the exception
of drums 205 and 202 (two drums marked same number). These
drums will be respectively disposed of on our Wasser Winters
and our Murray Pacific Properties (54 drums on Blair). Your
authorization to proceed and revise the work plan is
requested.

Your help on this mater is greatly appreciated.

Very truly yours,

Curtis L. Ratcliffe, P.E.
Chief Engineer

Attachments

cc: Ed Stephens
Jerry Ninteman, Landau
John Verduin, Hart Crowser

Attachment

CTIBOC

P.O. Box 1837 • Taqoma, Washington 98401-1837 • Telephone (206) 383-5841 • Telex 32-7473
Commissioners: RobeK\G. Earley • Jack A. Fabulich • Philip M. Lelli • Patrick O'Malley • Ned Shera
Executive Director: John J. Terpstra



11 V) --I,. -I '

LANDAU ASSOCIATES, INC.
P.O. Box 1029
Edmonds, WA 98020-9129
(206)778-0907 / FAX:(206)778-6409

Facsimile Memo
(Please deliver upon receipt)
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Y/
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nat* S/io/1}
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Frnm J-tTPV A// '*•/«>«»/*
1

.i«hwrt /Igooi. 7S
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SPECTRA Laboratories, Inc.
1221 ROSS W»y • Tacoma, WA, 98421 • (206) 271-4*30
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TO:

SUBJECT:

FROM:
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SPECTRA Laboratories, Inc.
2221 Bow Way « Tacoma, WA 98421 • (206) 272-4850

May 19,1993

Landau Associates, Inc.
P.O. Box 1029
Edmonds, WA 98020

Attn: Jerry Nimaman

Sample n>. 3DW-S-4-30-93
Project: 118003,75 Blair Waterway
Sample Matrix: Soil
Date Sampled: 4-30-93
Spectra Project: S304-252
Spectra #2462
RUSH

Date Received: 4-30-93
Date Extracted: 5-11-93
Date Analyzed: 5-11-93
Dilution Factor: 1
< » leu than

ORGANOCHLOftlNE PESTICIDES AND FOB'S
. nnmpaund

METHOD 808QA/8081

Aldrfn <L7
BHC

BctaBHC
DdttBUC
Gamma BHC (Undue)

4^-DDD

4<4'-DDT
Didddn

FHrin
Codiia Aldcbytk
Bo4n& KotDDo
noptacfalar
HeptacUar Epaddo
bfeduaychlar
Tontpbooo

<L7
03
03
03
<33
O3
<L7
<33
O3
03
O3
03
<L7

<170

FCB-1221
PQj-1232
PCS-1242
KB-1348
PCB-11S4
KB-1260

Suiwgato Rocovoqr - Tetachton-a.- xylaoe 149%

<33
<33
O3
<33

Richard J/Forre«tar
f. Organic C3wtnl8tty
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SPECTRA Laboratories, Inc.
2221 ROM Way • Tacoma, WA 98421 • (206) 272-4850

May 19,1993

Landau Associates, Inc.
P.O. Box 1029
Edmonds, WA 98020

Attn: Jerry Ninternan

Sample n>. IDW-W-4-30-93
Project; 118003.75 Blair Waterway
Sample Matrix: Water
Date Sampled: 4-30-93
Spectra Project: S304-252
Spectra #2463
RUSH

Date Received: 4-30-93
Date Extracted: 5-11-93
Date Analyzed: 5-11-93
Dilution Factor: 1
< » less than

OROANOCHLOR1NB PESTICIDES AND PCB»S METHOD 8080A/8081
ug/I.

AMrin
AJpbaBHC
BotaHHC

BHC (Latdaoe)

4,4'-DDD
4,4'-DDB
4,4'-DDT

EadonlLaQ

Eadna

Pndrin KetO&c

lpr Epqodc

<OOS

<0.05
<LO
<0,1D

<0.10
<010

<010
<0.10
<0.10
<aio
<0.10

<OJOS

Tonphooo
PdMflW <LU
PCa-1221 <2.0
PC&.123Z
PCB-13C8
FC5-1348
PCB-O54
FCd-12tiO

Surrogate Recovery - TctrwUonMB* xytcnc

Richard J. Fofmter
Manager, Organic Chemistry



SPECTRA Laboratories, Inc.
2221 Ross W«y

May 19, 1993

A»*od*t«, lac.
Bo* 1029

98020

« TicOfflA, WA 98421 * (206)27^4850

Atta:

Sampfa ID: IDW-S-4-30-93
Project: IMOB.7S PZtia Waterway
&mple M«Unc Sofl
Dtto Sampled; 4*30-93

Data Extracted; S-

Dflutios: 1

SEMTVOLATILB ORGANIC ANALYSIS

Phcod
Hn>a
j-Ghloxcpheaol

.t/t'Didilorobenzeoo
Benzyl Afcohd

«U3
<033
<033
<O33

4-MctfaylphoJOl

<Q33
<O33
<033

Nttrobcucnc
fSOpQQTQBC

<OJ3

2,4-DtaabyJpbend
n^fi'Bfttg Acid

2,4-DichtoophenoI
lA-*-*Wch!orobcnaaac

HaacUorobutadieae

<033
<QJ3
<033

2-MathyfaMphtt»Jeaa

2,4,6-TiidaIoropbeool
2,4,5-Tricfaioropbenol

<O33

<033
<033

Dlmctliyl Pbdalato

<1JS5

47*

9UXKOOAIZ RfiCOVEWES

J. Fomrtfi, Mifliflff, Oigule Cben.

Aoooapfatbcne
2,4-Dtnitropbaiol
4-Nkrapbraoi
DQwnzofurao
J^t-Dinitrotolaaae

DicthyJpirthAlalo
4-CUorop
Fbonaa

HcaEBcUorolK
Pbotftdkxophcnol
Plmajmtfareno
AnthnKooe
Di-o-ButytptiUabtB
Flaotantfaeoo
Pyrone

Chfytono
Di-a-CXxyl Pbthalain
Bcozo(b)Ffaonimhrnr.

ficnzo(a)PrTeoe

<CU3

<L65

<033
<U5
<OJ3

<OJ3

<OJ3

tfb



SPECTRA Laboratories, Inc.
2221 Boss Way • Tacoma, WA 98421 » (206) 272-4850

M«y 19, IOT3

Landau Atsodate^ Inc.
P.a Box 1029
Edmonds, WA 98020

AUa: Jcxry

Sample ID: IDW-1V-*-30-93
Project: 11SUU3.VS Blair Waterw*7

Water

Date t 3-4«93

Oats Sampled: 4-30-93
Spectra Project S304-2SZ

Date Aaatywd: 5-5-93
DflnUon:!
< a bss ttua

SBMTVOLATILE ORGANIC ANALYSIS
fntnoonnd na/L

METHOD 8270
_na/L

Fbaaol

1,3-DicUorobeszeitt
1,4-DkilorobeBZBac
BeoTyt Akotd
l^-Dicilorolxsnzaao

UcxacUaroodano
Nttrobon2icno

2-NItropfacaol
2,4-DiflietIiyIfibcaoi
teoSKaCiAad

2^-Dxchloropbeool

HoxacWortsbatadJaic

2-MetkyliuplrtfaaloQo
HoxacUorocydopcotadlsat

Dioiodiyl Ptthalato
AecupfatiiTicao
3-NitroanIliflc

<JO

<to

<50
5URROOAIB RECOVEBffiS

r, Orgtmc QMOL

2,4-PkuU vji

Ujbaazofnran
2,4-DfaritrotoIaooa

FUwreac
4-Nitroaoilinc

^f-tJ7rrr^fyjlniw-nyt^m4i>^

4-DromopiteiiyI-^iKU7Ktaor
HoJtaddcrofacnzcQB
PcQtBchlorophfiflfll

Antfaraceae
Pt^a-BntytphtfuiUto

Pyr

S^Dkhiorobeozidme
a)AaduaccDe

Di-nOariPtubalate
Benxo(b)FhioiaathenB •
Be9uo(k)Floanntfiaae
Bcnro<a)l*yrene

<50
<50

<50
<so

<so

<20

<LO

ts%
7Mb
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SPECTRA Laboratories, Inc.
2221 Ross Way • Tacoma, WA 98421 • (206) 272-4850

May 19, 1993

Landau Associates, Inc.
P.O. Box 1029
Edmonds, WA 96020

Arm: Jerry Ninteman

Project: 118003.7$ Blair Waterway
Client ID: EDW-S4-30-93
Sample Matrix: Soil
Date Sampled: 4-30-93
Date Received: 4-30-93
Daw Analyzed! 5-4-93
Dilution Factor 1
Spectra Project S304-252
Spectra 02462

VOLATILE ORGANIC
COMPOUNDS

COMPOUNDS
mgZEG.

EPA Method 8240 Direct Sparge
my/ICG

Chloromethane
Broraomethane
Vinyl Chloride
Cnloroetliane
Methylene Chloride
Acetone
Carbon Dlsolfldo
1,1-DichIoroethene
1,1-Dicbloroethaae
tnns-l^Dichloroetfaeiie
ds- l̂ -Dichloroetheoe
Chloroform
1,2-DichIoroethane

< 0,010
<0.010
< 0.010

<0.6SO
<aoo5
<o.oos
<0,005
<o.oos
<o.oos
<o.oos
<0,005
<0.050

<0.005
J.l.l-TricfaloroethaDe
Carbon Tetrachloride
Vinyl Acetate
Bromodlchloromcthane

Surrogate Percent Recoveries:
!72'Dtdilon«rthanc-<J4
Toluone-cJ8

l,L2,2-Tetracbloroethane
1,2-Dichloroprupaue
trans- 1,3-DichIoropropene
Trtchloroethene
Dftffomocnlorometlmno
Ll^Trichloroethane
Benzene
cis-LS-DichloropTOpene
Bromoform

4-Methyl-2-Pentanone
Tetrachloroethene
Toluene
Chlorobenzene
Ethyl Beneene
Styreno
Total

102
102
99

<0.005

< 0.005
<O.OOS
<0.005
< 0.005
<0.005
<0,005
< 0.005
<0,02S
<0.025
<0.005
<OJ005
<0.005
<0.005
<O.OOS
<0.005

LABORATORIES, INC

Richard J. Porre«ter
Manager, Organic Chemistry
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SPECTRA Laboratories, Inc.
2221 ROM Way • Taooma, WA 98421 • (206) 272-4*50

May 19, 1953

Landau Associate!, Inc.
P.O. Box 1029
Edmonds, WA 98020

Alto: Jerry Ninteman

Project: 118003.7S Blair Waterway
Client ID: IDW-W-4-30-93
Sample Matrix: Water
Date Sampled: 4-30-93
Date Received: 4-30-93
Date Analyzed: 54-93
Dilution Factor: 1
Spectra Project S304-2S2
Spectra #2465

VOLATILE ORGANIC
COMPOUNDS

COMPOUNDS, ug/L EPA Method 624/8240
repjlTLTS COMPOUNDS

Chloromethanc
Bromome thane
Vinyl Chloride
Chlorocthane
Methyleae Chloride
Acetone
Carbou Disolfide
l.t-Dtcnloroetheoe
1,1-Dichloroethane
tzans.l,2-Dichlaroethene
cu-l^-Dicfaloroetheiie
Chloroform
1,2-Dichloroethane
2-Botaoone
1.1,1-TdchloTocthaao
Carton Tetradiloride
Vinyl Acetate
BromodlchlorotQethano

<20
<50
<5
<S
<5
<S
<s
<5
<5

<50
<5
<3

<25

Surrogate Percent Recoveries:
l>DichIoroethaii«-d4
Toluena-d8
Bromafiuorobenzeae

SPECTRA LABORATORIES, INC

1,1^2 -̂Tetrachloroethano
l^-Dichloropropane
trans-L>DichlorcpTop«ie
Triddoroethene
DfioomocWoromethane
1,1 -̂Tridiloroetbane
Benzene >
ds-l,3-Dichloropropene
Bromoform
2-Hcxaaottc
4-Methyl.2-Pentanona
Tetradiloroethene
Toluene
Chlorobenzene
Eflryl Benxene
Styrene
Total Xytenes

99
100
101

<5
<5
<5
<5
<5
<5
<S
<5
<5

<25
<25
<5
<5
<5
<S
<5

Richard J.
Manager, Organic Chemistry



May 17, 1993

Karen Keeley
Environmental Protection
Agency
1200 Sixth Avenue
Seattle WA 98101

Subject: Port of Tacoma Contract No. 710
Tribal Transfer
Blair Waterway Property
Work Plan Revisions
U.S. EPA Docket No. 1093-03-05-106

It is requested that the work plan be revised to change the
slag closure procedure and to change the proposed asphalt
cap edges. Both changes enhance the final work product and
supporting information is attached.

Your effort on this matter is greatly appreciated.

Very truly yours,

Curtis L. Ratcliffe, P.E.
Chief Engineer

Attachments

cc: Ed Stephens
Jerry Ninteman, Landau
John Verduin, Hart Crowser

C7IOKK

P.O. Box 1337 • Tacoma, Washington 93401-1337 • Telephone (206) 383-5841 • Telex 32-7473
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RECEIVE

MEMORANDUM MAY 1 7 1993

EHfllttHtflHfi DEFT.
DATE: May 13, 1993

TO: Curtis Ratcliffe - Port of Tacoma

FROM: John Verduin - Hart Crowser
*

RE: Asphalt Cap Edges
Blair Waterway and Backup Properties Cleanup 1993
J-2350-22

•='(ie,.....,.. 3..,. •-.-• f-,--

Scj.T.'rf. VV.i;/i.n$:or Jd'.'CJ

WX.'tfo J_'S55o.'

This memorandum addresses the slope of the proposed asphalt cap edges. RCIE
proposes to flatten the current slope of the asphalt cap edges from 33, percent slope,
as shown on the plans, to roughly 6 percent slope along the central ditch and a
maximum of 8 percent along the outside edges of the asphalt cap. Below, we discuss
the details and benefits of flattening the central and exterior asphalt cap edges.
Attached are rwo sketches illustrating the proposed cap edge slope modification along
the central ditch and the outside.

Central Ditch Edges

Along the central ditch the proposed configuration would consist of the following:

>• The Blair Waterway slag will be 12 feet from the centerline of the central ditch.
(No change from the original design).

> The top of the asphalt cap would slope from elevation 16 feet from the central
ditch out 30 feet upward at a 6.3 percent slope. Everywhere beneath the asphalt
cap would be at least 6 inches of base course material. (Asphalt cap edge is
flattened from 33 percent to 6.3 percent).



Port of Tacoma J-2350-22
May 13, 1993 Page 2

> The wearing course will be placed to elevations as shown on the plans tieing into
the manhole inlets. (No change from the original design).

The benefits of the modification include:

> Elimination of asphalt placed by hand. With a flatter slope (6.3 percent) the
asphalt cap can be placed by a paving machine thus eliminating the task of asphalt
placement by hand. Placing by machine will also help ensure a better final
product.

* Better drainage to the perforated pipe. The old design had a wide central valley.
The proposed configuration has a V-shaped valley better focusing any surface
water to a drainage outlet.

Exterior Asphalt Cap Edges

Along the exterior of the asphalt cap the proposed configuration would consist of the
following:

> The top of the asphalt cap would slope from the asphalt concrete cap boundary,
as shown on sheet C-16, out 20 feet upward at a maximum 8 percent slope. Note
that the northern edge of the cap has been moved southward. Everywhere
beneath the asphalt cap would be at least 6 inches of base course material.
(Asphalt cap edge is flattened from 33 percent to 8 percent).

>• The wearing course will be placed to elevations as shown on the plans and tapers
would still occur from the asphalt cap area to the sand and gravel cover area.

The benefit of the new edge configuration is as stated before; the asphalt cap can be
placed by machine allowing for better cap construction.

Please call if you have any questions or comments.

ASPHTCAP mem
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Memorandum

TO: Karen Keeley, US. Environmental Protection Agency

FROM: Curtis Ratcliffe, Port of Tacoma

PREPARED BY: Jerry Ninteman, Landau Associates, Inc.

RE: BLAJR WATERWAY PROPERTY CLEANUP PLAN ADDENDUM
GRAVING DOCK CONFIRMATION SAMPLING

Date: April 21, 1993
(Modified May 7,1993)

PUKPOSE

This memorandum transmits an Addendum to the Blair Waterway Property Cleanup

Plan dated February 19,1993. This addendum revises the confirmation sampling approach for

removal of slag from the below-water portion of the Graving Dock. The removal of slag from

the above-water portion of the Graving Dock and confirmation sampling of the above-water

portion will be conducted in accordance with the Cleanup Plan.

BACKGROUND

The existing confirmation sampling approach for the below-water portion of the Graving

Dock consists of sampling the excavated surface of the Graving Dock at three locations along

approximately 65 profiles spaced on 25 ft centers around the Graving Dock, using a clamshell

sampler (Ponar Sampler). The samples are inspected for the visible presence of slag. A profile

is considered clean if each of the three samples contains no visible slag. If slag is observed, an

additional 6 inches of material (slag and underlying soil) is removed from 12 feet on either side

of the profile.

As of April 21, 1993, the below-water portion of the Graving Dock sideslopes have been

excavated to a depth ranging from between 1.5 to 5 ft, but typically at least 2 ft in most areas,

using a fabricated dredge. The thickness of slag was typically found to range between 0.5 to 1 ft.

The sideslopes were initially excavated until the excavated material primarily consisted of the

underlying silty material, and little or no slag was observed. Confirmation sampling was then

conducted. Approximately 25 percent of the 65 profiles have met confirmation sampling cleanup

L A N D A i . ASSi iCIAftS. INC.



criteria and are considered clean. The remaining profiles were found to contain slag in one or

more samples. Repeated passes of the dredge excavator over the profiles containing slag,

followed by further confirmation sampling, did not result in any additional profiles meeting

cleanup criteria. An average of about 30 passes were conducted on these areas. Apparently,

a small amount of slag was somehow pushed into and became embedded within the underlying

silty material.

The quantity of silty material removed from below the concentrated slag layer has greatly

exceeded original estimates because of the need to excavate the residual slag within the

underlying silt. Other methods to remove the slag without generating excessive quantities of

silt (e.g. raking or sieving) were not found to be technically practicable. As you are aware, all

excavated material from the Blair Waterway Property is being placed under an asphalt pavement

cap on the Blair Backup Property. The wet, silty material requires extensive mixing with coarser

material (at least 3 parts coarse material to 1 part silt) to achieve compaction requirements on

the Blair Backup Property. We expect that an additional 1 to 1.5 ft of silt from the below-water

portion of the Graving Dock sideslopes (an additional 1,400 to 2,100 yd3) will require removal

in order to achieve the existing confirmation sampling cleanup criteria. After mixing this silt

with coarse material (import material), an additional 5,600 to 8,400 yd3 of material would require

capping on the Blair Backup Property. This would result in a 42 percent to 63 percent increase

in the volume of material being capped on the Blair Backup Property, and a significant increase

in the area of the Blair Backup Property requiring capping. The limited reduction in risk to

human health and the environment that is gained by removing the trace amount of slag

remaining in the underlying silt is greatly disproportionate to the cost.

DESCRIPTION OF REVISED CONFIRMATION SAMPLING APPROACH

The revised confirmation sampling approach consists of estimating the bulk concentration

of arsenic in the upper few inches of the.below-water Graving Dock material and comparing this

concentration to the MTCA Method A Industrial Soil Qeanup Level of 200 ppm. The bulk

concentration is obtained by measuring the weight percent of slag (which is known to contain

approximately 2,000 ppm arsenic) in a representative sample of excavated sideslope material.

The revised approach yields a cleanup level, in terms of the weight percent of slag, that is

generally equivalent to the MTCA Method A Industrial Soil Cleanup Level. The revised

approach consists of the following steps:

OS/ll/O J:\TACOMA\8LMRNAOOENlXIM.l 2



1. Given that the concentration of arsenic in the slag from the Bbir Waterway
Property is approximately 2000 ppm (based on the analysis of 2 composite
samples of slag collected on the Blair Waterway Property and reported in a
May 1, 1992 letter to Leslie Sacha, Port of Tacoma. from Landau Associates), and
knowing the MTCA Method A Industrial soil cleanup level for arsenic of 200
ppm, calculate the weight percent of slag in a sample of slag and soil that would
result in an exceedance of the 200 ppm cleanup level. This calculation is shown
on the attached sheet and the resulting cleanup level weight percent is 7 percent.
This result also considers the moisture content of the slag and soil It is
emphasized that the 7 percent is a weight percent and not a volume percent. On
a volume basis, 7 percent slag by weight is approximately equivalent to 3 cups
of slag per 5 gallons of slag and silt mix.

2. Remove a load of material (slag and silt) from profiles spaced on 25 ft centers
around the Graving Dock using the fabricated dredge, and measure (in the field)
the weight percent of slag remaining in a representative sample of the excavated
material. This measurement would be made by separating the silt and slag using
a 3/8-Lnch sieve that would retain slag pieces larger than 1/4 inch. Non-slag
material retained on the sieve would be removed prior to weighing. The
representative sample would be obtained by collecting an approximately equal
weight of material from 5 evenly spaced, predetermined locations along the 12 ft

. length of the excavated material.

3. Compare this measured weight percent to the cleanup level weight percent
calculated in Step 1. If the measured weight percent is less than the cleanup level
weight percent, cleanup has been achieved. If the measured weight percent is
greater than the cleanup level weight percent, a second scrape of the same section
will be conducted and the process repeated until the measured weight percent is
less than the cleanup level weight percent.

Dredged material from passes containing greater than 7 percent slag would be hauled

to the stockpile for mixing with coarse'material. Dredged material from passes containing less

than 7 percent slag would be pushed back into the Graving Dock. Further dredging would not

be conducted within 12.5 feet on either side on the 15 (approximate) profiles that have already

achieved the existing confirmation sampling cleanup criteria.

RATIONALE

The rationale for revising the existing confirmation sampling approach to this approach

is summarized below:

• As described above, the limited reduction in risk to human health and the
environment that is gained by removing the trace amount of slag
remaining in the underlying silt is greatly disproportionate to the cost.
The Port has already removed an estimated 99 percent or more of the slag
placed in the Graving Dock.

OS/U/M J:\TACOMA\8LAIR\AOO€NDUM.l
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The Port has removed most of the slag placed in the Graving Dock using
multiple thin lifts, as described in the Cleanup Plan. Other methods to
remove the residual slag without generating excessive quantities of silt
were not found to be technically practicable.
Plans exist to fill the Graving Dock within the near future. After filling,
the residual slag will be at least 7 to 8 ft below grade, which is well below
the depth of most excavations for foundations and utilities.

The residual slag will only be present in below-water areas along a
narrow, 30 ft wide band extending around three sides of the Graving
Dock, and not under the entire Graving Dock

The revised approach yields a cleanup level in terms of the weight percent
of slag that is generally equivalent to the MTCA Method A Industrial Soil
Cleanup Level and, therefore, institutional controls on the Graving Dock
would not be required.

JRN/fas
No. 118003.75
Attachment: Calculation
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RECEIVED
nc\jr_7TA; Y*'~1E^^Hir̂ Y

^^ . MAY 2 6 1993
STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY B»tHKfllN6 DEPT.

72~2 Cleanwater Lane. LU-11 • O/ympu. \VjshingCon 9850-I-6S :l . (206) 753-2353

May 24, 1993

Mr. Curtis Ratcliffe «...•
Port of Tacoma —'
P.O. Box 1837
Tacoma, Washington 98401

RE: Port of Tacoma Exemption from the Dangerous Waste Regulations for PAH-
Contamkated Soils Generated at the Blair Backup Property

Dear Mr. Ratcliffe:

Ecology did nqf receive any comments on Ecology's "Tentative Decision Document and
Request for Public Comment." The comment period ended on Monday, May 17, 1993.
However, the City of Tacoma commented (see enclosed comments and Ecology response) on
Ecology's SEPA Mitigated Determination of Non-Significance. Ecology has reached a final
decision on the Port petition for an exemption from the Dangerous Waste Regulations for the
approximately 4,100 cubic yards of PAH-contaminated soils generated at your Blair Backup
Property. As described in Ecology's Tentative Decision Document, there are conditions
placed on the exemption.

The following controls and requirements shall be placed on the transport of these industrial
soils:

1. The industrial soils shall be placed into a visqueen-lined dump truck or railroad car.

2. Once the transport vehicles have been loaded with the industrial soils, the industrial
soils shall be covered and secured with an approved covering to ensure spillage will
not occur during transport.

3. The Port of Tacoma shall submit an emergency spill plan to Ecology for review and
approval. The spill plan shall provide the transportation route from the point of
generation to the point of disposal that will be taken for the transport of the industrial
soils. The Port will provide Ecology 48-hour prior notice of the date the soils begin
to leave the Blair Backup Property. The Port will also provide Ecology prior 48-hour
notice if the transportation route is deviated from. In addition, the Port will provide
Ecology with notice within 24 hours after completion of soil transportation as well as
the total quantity of soils disposed of under this exemption.

••*•£»->
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4. Each vehicle shall be thoroughly cleaned of the industrial soils before leaving the
Blair Backup Property, as well as after unloading the industrial soils and prior to
departing from the disposal site. Specifically, the industrial soils shall be thoroughly
removed from the outside of the transportation vehicle before leaving the Blair
Backup Property. However, before leaving the disposal site after having unloaded the
industrial soils, the transportation vehicle shall be thoroughly cleaned (both inside the
box and the exterior of the vehicle).

5. Comply with all local, state, and federal laws and regulations.

In addition to the recordkeeping requirements in the Solid Waste Landfill MFS regulations,
the operating record will contain information about the quantity of each soil shipment
received, and the date of receipt and placement within the Subtitle D Landfill, a copy of the
Port of Tacoma's petition, and a copy of Ecology's final decision document for the disposal
of the industrial soils generated at the Port of Tacoma - Blair Backup Property. A site map
showing the location of the soil placement within the Subtitle D landfill must also be made
part of the operating records.

Finally, the Port of Tacoma also needs to seek approval from local government and the
operator of the Subtitle D landfill prior to disposal of the industrial soils in a particular
landfill. Conditional use permits for landfills (see conditional use permit section of this
petition for exemption) state that wastes which are exempted shall not be accepted without
agencies' (Ecology and local government) approval. The Port of Tacoma must submit to
Ecology prior to transporting and disposing of these soils .written approvals from local
government and landfill operators. .

If you have any questions or concerns, please contact Robert Warren at (206) 586-0504.
Please continue to coordinate with Mr. Warren as the project continues.

Sincerely,

K Seiler, Acting Section Supervisor
Solid and Hazardous Waste Section
Southwest Regional Office

RWW:dc

cc: Karen Keeley, EPA

Enclosures



June 14, 1993

Ms. K. Seller
Department of Ecology
7272 Cleanwater Lane, LU 11
Olympia WA 98504-6811

Subject: Port of Tacoma Contract No. 710
Port of Tacoma Exemption from the
Dangerous Waste Regulation for PAH
- Contaminated Soils Generated at the
Blair Backup Property

This is in response to your letter dated May 24, 1993 and in
reference to the above mentioned subject. Our responses are as
follows:

1. See Hart Crowser letter dated June 10, 1993.

2. See Hart Crowser letter dated June 10, 1993.

3. Regional Disposal Companies (RDC) emergency spill plan
attached.

4. See Hart Crowser letter dated June 10, 1993.

5. The Port and its agents will comply with all
regulations.

6. See Hart Crowser letter dated June 10, 1993.

7. Written approval for disposal of this material from
local government and landfill operations is attached.

Please be advised that we anticipate starting our loading on this
material on the a.m. of June 16, 1993 and will continue the
loading operation as availability of cars occurs. Your help on
this matter is greatly appreciated.

Very truly yours,

Is L. Ratcliffe, P.E.
Chief Engineer

cc: Bob Warren, DOE
Ed Stephens, POT
Pat Gailey, RCI
John Verdiun, HC

P.O. Box 1837 • Tacoma. Washington 98401-1837 • Telephone (206) 383-5841 • Telex 32-7473
Commissioners: Robert G. Earley • Jack A. Fabulich • Philip M. Lelli • Patrick O'f.'altey • Ned Shera
Executive Director: John J. Terpsira
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY BSlHEfliNG DEPT.
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May 24, 1993 •

Mr. Curtis Ratcliffe •..•••
PortofTacoma —
P.O. Box 1837
Tacoma, Washington 98401

RE: Port of Tacoma Exemption from the Dangerous Waste Regulations for PAH-
Contaminated Soils Generated at the Blair Backup Property

Dear Mr. Ratcliffe:

Ecology did no) receive any comments on Ecology's "Tentative Decision Document and
Request for Public Comment." The comment period ended on Monday, May 17, 1993.
However, the City of Tacoma commented (see enclosed comments and Ecology response) on
Ecology's SEP A Mitigated Determination of Non-Significance. Ecology has reached a final
decision on the Port petition for an exemption from the Dangerous Waste Regulations for the
approximately 4,100 cubic yards of PAH-contaminated soils generated at your Blair Backup
Property. As described in Ecology's Tentative Decision Document, there are conditions,
placed on the exemption.

The following controls and requirements shall be placed on the transport of these industrial
soils:

1. The industrial soils shall be placed into a visqueen-lined dump truck or railroad car.

2. Once the transport vehicles have been loaded with the industrial soils, the industrial
soils shall be covered and secured with an approved covering to ensure spillage will
not occur during transport.

3. The Port of Tacoma shall submit an emergency spill plan to Ecology for review and
approval. The spill plan shall provide the transportation route from the point of
generation to the point of disposal that will be taken for the transport of the industrial
soils. The Port will provide Ecology 48-hour prior notice of the date the soils begin
to leave the Blair Backup Property. The Port will also provide Ecology prior 48-hour
notice if the transportation route is deviated from. In addition, the Port will provide
Ecology with notice within 24 hours after completion of soil transportation as well as
the total quantity of soils disposed of under this exemption.
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4. Each vehicle shall be thoroughly cleaned of the industrial soils before leaving the
Blair Backup Property, as weir as after unloading the industrial soils and prior to
departing from the disposal site. Specifically, the industrial soils shall be thoroughly
removed from the outside of the transportation vehicle before leaving the Blair
Backup Property. However, before leaving the disposal site after having unloaded the
industrial soils, the transportation vehicle shall be thoroughly cleaned (both inside the
box and the exterior of the vehicle).

5. Comply with all local, state, and federal laws and regulations.

In addition to the recordkeeping requirements in the Solid Waste Landfill MFS regulations,
the operating record will contain information about the quantity of each soil shipment
received, and the date of receipt and placement within the Subtitle D Landfill, a copy of the
Port of Tacoma's petition, and a copy of Ecology's final decision document for the disposal
of the industrial soils generated at the Port of Tacoma - Blair Backup Property. A site map
showing the location of the soil placement within the Subtitle D landfill must also be made
part of the operating records.

Finally, the Port of Tacoma also needs to seek approval from local government and the
operator of the Subtitle D landfill prior to disposal of the industrial soils in a particular
landfill. Conditional use permits for landfills (see conditional use permit section of this
petition for exemption) state that wastes which are exempted shall not be accepted without
agencies' (Ecology and local government) approval. The Port of Tacoma must submit to
Ecology prior to transporting and disposing of these soils written approvals from local
government and landfill operators.

If you have any questions or concerns, please contact Robert Warren at (206) 586-0504.
Please continue to coordinate with Mr. Warren as the project continues.

Sincerely,

K Seiler, Acting Section Supervisor
Solid and Hazardous Waste Section
Southwest Regional Office

RWW:dc

cc: Karen Keeley, EPA

Enclosures
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Earth and Environmental Technologies
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June 10, 1993 .

Curtis Ratcliffe, P.E.
Chief Engineer
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Response to Letter from Washington State Department of Ecology Dated
May 24, 1993
Charcoal Briquette Contaminated Soil Removal
Blair Waterway and Backup Properties Geanup - 1993

Dear Curtis:

This letter addresses the May 24, 1993, letter from the Washington State Department
of Ecology (Ecology) discussing the conditions placed on the petition for exemption of
charcoal briquette contaminated soils from Washington Dangerous Waste Regulations
Chapter 173-303 WAC. Below we discuss the controls and requirements Ecology
discussed and the Regional Disposal Company's (RDC) planned actions.

RDC stated that all railroad containers hauling the soil will be lined with visqueen
and covered with an approved tarp. RCI Environmental, Inc., will sweep clean the
outside of all containers prior to their leaving the Blair Backup property. All
containers will be swept clean at the landfill after soil disposal. RDC will generate a
map showing charcoal briquette contaminated soil disposal locations within the
landfill.

Enclosed is the emergency response plan (Plan) generated by RDC. The Plan is
what Ecology referred to as an emergency spill plan. The Plan provides the
transportation route from the point of generation to the point of disposal. The Plan
also discusses RDC's planned response in case of any emergency involving the

SeJfT/e • Tacoma • Richtand • Anchorage • Portland • San Francisco • Long Beach
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charcoal briquette contaminated soil during handling, transport, and disposal to the
Roosevelt Regional Landfill.

We trust this letter meets your needs. Please call at your convenience if you have any
questions or comments.

Sincerely,

HART CROWSER, INC.

GARRY E. HORVITZ, P.E. J&HN R. VERDUIN III, P.E.
Principal Engineer Project Engineer

Enclosure:
Final Emergency Response Plan (ERP)
Transport of Contaminated Soils Generated at the Blair Backup Property in Tacoma,
Wash, to Roosevelt, Wash.
Prepared by Regional Disposal Company
June 8, 1993



REGIONAL DISPOSAL COMPANY
(RDC)

FINAL
EMERGENCY RESPONSE PLAN (ERP)

TRANSPORT OF CONTAMINATED SOILS GENERATED
AT THE BLAIR BACKUP PROPERTY IN TACOMA, WASH.

TO ROOSEVELT, WASH.

Prepared by

Regional Disposal Company (RDC)
4730 32nd Avenue South

Seattle, Washington 98118

June 8, 1993



FOR 24-HOUR EMERGENCY RESPONSE CALL

Primary Number: (800) 275-5641
or

Secondary Number: (206) 623-4080



1. INTRODUCTION AND PURPOSE

The purpose of the Emergency Response Plan (ERP) is to outline emergency response
procedures and establish a notification schedule for responding to changes in transportation
routes or emergencies involving the handling, transport, and disposal of contaminated soils
(CS) from the Blair Backup Property, Port of Tacoma. in Tacoma at the Roosevelt Regional.
Landfill. The transport and disposal will be performed by Regional Disposal Company (RDC).

Loading of the CS for transport and disposal is. being performed by Port of Tacoma
Contractors, Hart-Crowser, Inc. and RCI Environmental. Under the direction of Hart-Crowser,
RCI Environmental will load CS directly into open-top containers, which are on railroad flat-
cars, staged on a railroad siding on the affected property. RDC, and its transportation sub-
contractors Burlington Northern Railroad (BNRR) and Ross Trucking, will transport the loaded
containers to Roosevelt, Washington and dispose of the material in the Roosevelt Regional
Landfill. .

1.1 TRANSPORTATION ROUTE

The operation is expected to take 9-12 days. Two sets of rail equipment (containers and
railroad cars) will be used in this operation. On a daily basis, RCI Environmental will load 24
containers with 23 tons of material. Once containers are loaded the railcars will be taken by the
Tacoma Municipal Railraod to the main BNRR yard in Tacoma. The cars will remain on a '
BNRR siding until RDCs daily dedicated train arrives in Tacorna ( about 6:00-7:00 p.m.). The
cars will be connected to the RDC train and proceed south along the BNRR mainline to Rocky
Point near Longview. At Rocky Point the train will take the BNRR east-bound mainline, which
runs north of the Columbia River, to the Roosevelt Intermodal Yard in Roosevelt, Washington.

At the Roosevelt Intermodal Yard the container will be off-loaded by a top-pick onto a self-
tipping chassis. The container will be taken by Ross Trucking to the Roosevelt Regional
Landfill (about 5 miles) via Roosevelt Grade Road. At the landfill, the container is weighed in
and its number recorded (for billing and tracking purposes). The weighed-in container will
then proceed to the tipping face where, using the self-tipping chassis, the material will be
deposited as directed by the tipping foreman. Once the material is disposed the container will
be returned to the scale, re-weighed, and then returned to the Roosevelt Yard.

Empty containers are renamed, by the top-pick, to the railroad car. The empty containers will
be returned to Tacoma, following the same route and method. The return train will depart
Roosevelt at about 6:00 p.m. and arrive in Tacorna about 5:00-6:00 a.m. the following day.

1.2 ALTERNATIVE ROUTES

If for any reason service on the BNRR mainline is unavailable, BNRR will transport using
alternative routes. The route to be used will be determined by BNRR. In the event an
alternative is needed, the Port of Tacoma, through Hart-Cowser. will be notified and will
provide the Department of Ecology widi notice of the change. Alternative route #1 would use
entail BNRR transporting the loaded containers to Seattle for connection to the RDC train and

Final Emergency Response Plojn



movement of thac train east from Everett through Wenatchee to Spokane, then south through
the Tri-Citites and co Roosevelt. Alternative rail route £2 would use the BNRR mainline south
to across the Columbia River to Portland and then continue east on the Union Pacific Railroad
mainline along the south side of the Columbia River to Pendelton where it would proceed north
on the BNRR, back across the Columbia to Pasco, and then west to Roosevelt.

1.3 EMERGENCY RESPONSE TEAM (ERTeam) SCOPE

The RDC Emergency Response Team (the ERTeam) will respond to any emergency involving
contaminated soils from Tacoma during its handling, transport, and disposal to the Roosevelt
Regional Landfill.

1.4 OBJECTIVE

RDC will maintain a team of emergency response personnel, under the direction of an
Emergency Response Coordinator (the ERCoordinator) and Emergency Response Leader
(ERLeader), trained and equipped to respond to any emergency involving contaminated soils
en route from Tacoma to the Roosevelt Reional Landfill.

2. EMERGENCY RESPONSE PROCEDURES AND NOTIFICATION SCHEDULE

This section discusses: ERTeam duties and responsibilities; emergency response notification
procedures; the Emergency Response Plan (ERP); transportation procedures; public relations;;,
and post-emergency procedures.

2.1 ERTeam DUTIES AND RESPONSIBILITIES

The ERTeam includes an ERCoordinator, ERLeader, and ERTeam Members. In an emergency,
the ERCoordinator will be located at the Roosevelt Regional Landfill site office, and the
ERLeader will assemble the ERTeam Members and accompany them to the scene of the
emergency, if an on-site response is necessary. Duties and responsibilities of the
ERCoordinator, ERLeader and ERTeam Members are described in this section.

2.1.1 ERCoordinator

Preparedness

• Maintain written, detailed, up-to-date emergency response procedures
Be experienced and knowledgeable in emergency response procedures, and on-call and
available on a 24-hour basis
Be thoroughly acquainted with the properties and general characteristics of RDC's
primary handling, transport, and disposal system for Port of Tacoma contaminated soils

• Maintain list of locations and contacts for outside resources
• Keep record of training received by each ERTeam Member

Final Emergency Response Plan (ERP)



• Be prepared to respond to questions from the news media about emergency situations, if
necessary
Serve as ERLeader, if necessary

•Response

• Coordinate response planning with ERLeader
Arrange transportation for ERTeam to scene of emergency

• Communicate with caller to give additional advice and notify that ERTeara is
responding

• Contact regulatory agencies, as necessary
• Maintain frequent communication with ERTeam at scene
• Arrange for additional personnel and supplies at the scene, if necessary
• Update RDC contacts regularly on status of emergency
• Arrange for relief ERTeam Members, as needed

2.1.2 ERLeader

Preparedness

• Maintain emergency equipment in operable condition at all times
• Ensure availability of sufficient number of ERTeam Members
• Be experienced and knowledgeable in emergency response procedures, and on-call and

available on a 24-hour basis
• Participate in exercises at least annually to demonstrate emergency preparedness
• Evaluate and update equipment at least yearly
•. Serve as ERCoordinator, if necessary

Response

• Coordinate assembly of ERTeam Members and equipment
• Maintain contact with person or official in charge at scene
• Consult and work under the direction of the person in charge at scene
• Direct ERTeam in on-site activities

Communicate frequently with ER Coordinator for advice and, if necessary, assistance in
obtaining additional equipment
Monitor the health and safety of ERTeam Members
Ensure equipment is cleaned and stored after emergency

• Complete post-emergency critique and Emergency Response Report

2.1.3 ERTeam Members

Preparedness

• Train and practice on emergency response equipment

FinaJ Emergency Response Plan (ERP)



Serve as ERLeader, if necessary

Response

• Work under direction of ERLeader at scene
Work in a safe, efficient manner

• Ask for help from ERLeader, if necessary

2.2 EMERGENCY RESPONSE NOTIFICATION

The ERTeam may receive notification of an emergency, generally by telephone, from several
sources including outside customers or facilities, government agencies, or other interested
parties. The person receiving the call (the Contact), who may or may not be a member of the
ERTeam, will get as much information as possible from the caller, using the Call Report
(contained in Appendix 3.1) to record the information. The Contact will transfer the
information to the ERCoordinator, or ERTeam Member on-call (see Rgure 1), which will
initiate the ERTeara Emergency Response Plan (ERP).

2.3 EMERGENCY RESPONSE PLAN

Upon receiving a call from the Contact regarding an emergency call received, the
ERCoordinator will determine the type of response that is necessary.

2.3.1 Criteria and Circumstances for Implementing ERP

Based on an immediate initial assessment, the ERCoordinator will use his or her best judgment
to determine when to initiate the ERP. An emergency poses a_threat requiring implementation
of the ERP if the emergency has the potential to: . .

• Threaten human health or the environment from fire and/or explosion, or exposure to
contaminated soilsor contaminated water

• Contaminate surface water or groundwater
Result in significant soil contamination
Result in impacts to fisheries resources or

• Disrupt commonly-used transportation routes

If any of these criteria are satisfied, the ERCoordinator will implement the ERP immediately.

Circumstances that have the potential to satisfy one more of the above criteria include:

• Release of solids and/or liquids en route to the Roosevelt Regional Landfill
• Release of liquids from the Roosevek Regional Landfill
• Fire and/or explosion en route or at the Roosevelt Regional Landfill

Vehicle accident en route or at the Roosevelt Regional Landfill
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Each circumstance is described briefly in Section 2.3.2.

2.3.2 Types of Emergencies and Actions Required

table 1 identifies the types of emergencies that have the potential to occur and the nature of
response that will be required. The table also identifies who will be responsible for initial
response, who will be rsponsible for mobilizing for a resposne, and under what circumstances.
Emergency situations rarely involve local agencies. Burlington Northern Railroad (BNRR)
sub-contractor providing the primary transportation, is responsible for initial responses for
emergencies en route, while containers are being transported by rail.

Each type of emergency and the actions that will be required are described in this section.
Section 2.3.3 describes specific procedures that will be followed in emergencies for which
Western Refuse is primarily responsible, those which will require consultation only by RDC,
and those which will require either minor or full ERTeam response by RDC.

Release of Solids and/or Liquids en Route to the Roosevelt Regional Landfill

In the event solids and/or liquids are released en route to the Roosevelt Regional Landfill,
BNRR will be responsible for the initial response which includes contacting RDC to determine
the actual response necessary. Response procedures are described in Section 2.3.3 of this ERP.

If solids and/or liquids are released along the transportation route, BNRR will be responsible
for contacting RDC and RDC will be responsible for response. Response procedures for
releases along Roosevelt Grade Road are described in Section 5.7.9 of the Final Design Report
for the Roosevelt Regional Landfill (see Appendix 3.6 of this ERP). If an ERTeam response is
required, the procedures described in Section 2.3.3 of this ERP will be followed, as appropriate.

Table 1: EMERGENCY RESPONSE

Responsible For Resnonse

Tvne of Response
Consultation Minor ERTeam Pull ERTeam

Emergency Situation Initial Mobilize Only Response Response

Release of Solids .
and/
or Liquids en Route
to the Roosevelt
Regional Landfill BNTIR RDC Unlikely Likely Possible
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Responsible for Response

TVPC of Response

Emergency Situation Initial Mobilize
Consultation Minor ERTeam Full ERTeain
Only Response • Response

Fire and/or Explosion
en Route or at the
Roosevelt Regional
Landfill

Release of Gases en
Route or at the
Roosevelt Regional
Landfill

Truck Accident en
Route or at the
Roosevelt
Regional Landfill

Problem With a
Container or Chassis
During Short Haul

BNRR/RDC RDC Unlikely Possible Likely

BNRR/RDC RDC Unlikely Possible Likely

Ross RDC

Ross RDC

Likely

Likley

Possible

Unlikely

Unlikely

Unlikely

Fire and/or Explosion En Route or at the Roosevelt Regional Landfill

In the event of fire and/or explosion en route to the Roosevelt Regional Landfill, BNRR will be
responsible for the initial response and will contact RDC to determine the response necessary.
Response procedures are described in Section 2.3.3 of this ERP.

If fire and/or explosion occurs along Roosevelt Grade Road, RDC will be responsible for first
response. If an ERTeam response is required, the procedures described in Section 2.3.3 of this
ERP will be followed, as appropriate.

Release of Gases En Route or at the Roosevelt Regional Landfill

The release of gases en route is extremely unlikely. These types of soils do not have any
substances which could generate gases. In the unlikely event gases are released BNRR will be
responsible for contacting RDC and RDC will be responsible for first response. The recipient
of the release will be protected immediately and emergency medical assistance will be
requested, if necessary. The local Health District will be notified of the release. If an ERTeam
response is required, the procedures described in Section 2.3.3 of this ERP will be followed, as
appropriate.
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Truck Accident En Route or at the Roosevelt Regional Landfill

In the event of a truck accident en route or at the Roosevelt Regional Landfill, Ross Trucking
will be responsible for in initial response, including contacting RDC. RDC will be responsible
for any required response. The ERCoordinator will be nodfied as soon as possible by the truck
driver. The ERCoordinator will notify the Washington State Patrol and Washington State
Department of Transportation (WSDOT), as appropriate, to describe the nature, location, date
and time of the accident, and other pertinent information. If the accident involves a release of
contaminated soils, response procedures described in Section 2.3.3 of this ERP will be
followed.

2.33 Response to Emergencies Involving Burlington Northern Railroad (BNRJR)

If the emergency involves BNRR, as would be typical in a derailment, BNRR will be
responsible for first response. The ERCoordinator will contact BNRJR to relay information
about the call received and to offer ERTeam assistance, if necessary. BNRR has an emergency
response plan In place, including particular measures for solid waste loads.

If the incident involves a release of solid waste and/or liquids and BNRR requests ERTeam •
assistance, the ERTeam, under direction of BNRR emergency response personnel, will follow
the procedures outlined in Section 2.3.4 of the ERP.

2.3.4 Response to All Other Emergencies

Emergencies either will require consultation only, minor response to the scene of the
emergency, or full ERTeam response to the scene (see Table 1 in Section 2.3.2). It is
anticipated that most emergencies will require either consultation only or minor ERTeam
response. In instances where consultation only is required. The Port of Tacoma will not be
notified. Procedures that will be followed for each type of emergency are discussed in this
section.

Emergencies Requiring Consultation Only

If the emergency can be resolved through consultation, the ERCoordinator will discuss the
emergency with the caller. No further response is necessary.

Emergencies Requiring Response to the Scene

If a response to the scene of the emergency is necessary, the ERCoordinator will notify The
Port of Tacoma, who will in cum contact the Department of Ecology. RDC will determine, to
the extent possible, the type of response required.

If a response to the scene of the emergency is necessary, the ERCoordinator will notify the Port
of Tacoma and will determine, to the extent possible, the type of response required.
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Emergencies either will require minor response, involving one or two ERTeam members, or
full ERTeam response. In either case, the ERLeader first will determine how many ERTeam
Members will respond. The ERLeader will notify the ERTeam Members chosen to respond
and brief them on the situation.

At the same time, the ERCoordinator, located at RDCs Roosevelt office, will:

• Contact the caller and advise the caller on response measures to take while the ERTeam
is traveling to the scene
Gather as much information as possible from the caller to determine personnel and
equipment needed for the response
Contact the ERLeader to discuss the type of response necessary and the transportation
mode to be used

• Arrange for necessary transportation
• Contact government agencies and officials at the scene to notify them of the ERTeam's

location and approximate time of arrival
• If the response involves air transport, arrange for land transport when the ERTeam

arrives.

Upon arriving at the scene, the ERLeader will:

• Contact the individual in charge, or take charge if he or she is the only response person,,
on site

• Thoroughly evaluate the situation
• Consult with officials at the scene
• Determine what action will be taken
• Communicate the information to the ERCoordinator, who will consult with the

ERLeader and provide additional resources, if necessary.

If the incident involves a release of contaminated soils, upon arriving at the scene, the
ERLeader, will: . .

• Identify the character, source, amount, and extent of the release
• Assess the direct, indirect, or immediate impacts to human health and the environment

that may result
Direct the ERTeam in containing the release

• Initiate remedial action and cleanup
• Contact the Port of Tacoma and the Department of Ecology.
• Arrange for reloading of the waste
• Document the release (i.e., with photographs), and complete an Emergency Response

Report.

Follow-up Actions For AH Emergencies Requiring ERTeam Response

After the initial evaluation, the ERLeader will contact the ERCoordinator with updated
information on the situation, and request additional personnel or equipment, if necessary. The

Final Emergency Response Plan (ERPj



ERLeader and ERCoordinator will maintain periodic communications throughout the incident
until the emergency has been resolved.

The ERTeam will remain at the scene until released by the person in charge. The
ERCoordinator will arrange travel for the ERTeam's return to base. The ERCoordinator will
contact appropriate government agencies and other interested parties to advise them that the
emergency is over.

Refer to Section 2.6 of this ERP for a description of the required post-emergency critique.

2.4 TRANSPORTATION PROCEDURES

If an ERTeam response to the scene of the emergency is necessary, transportation will be
required. The type of transportation used will be determined by the ERCoordinator, based on
several factors: .

• Urgency of response
• Distance to scene
• Available access to scene
• Amount of equipment needed
• Number of team members required to respond, and
• Weather conditions.

If immediate response is necessary, the fastest mode of transportation to the scene will be used.
If air transportation is used, arrangements will be made for travel to the scene from the nearest
airfield. The ERCoordinator will make travel arrangements.

If the response is less urgent, or is to provide backup or to relieve another ERTeam Member at
the scene, then ground transportation will be used.

2.5 PUBLIC RELATIONS

Calls from the news media will be directed to the ERCoordinator identified in Appendix 3.2 of
the ERP. If the ERCoordinator is not available, calls will be directed to the person designated
by the ERCoordinator as the appropriate media contact. If an ERTeara Member is approached
at the scene by a reporter or photographer, the team member will direct the inquiry to the
ERLeader.

Upon arrival at the scene, the ERLeader will:

Check with the person in charge and notify him or her that the ERTeam will to keep all
appropriate people up-to-date on the status of the emergency
Offer to have appropriate questions from the news media directed to the ERLeader
Be prepared to answer questions about the ERTeam and its activities
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• Keep an informal log of reporters and camera crews with whom the ERLeader has
interacted, including their affiliations, telephone numbers, and information
communicated.

In talking to the news media, the ERLeader will:

Be available to respond to questions in the early morning and early afternoon, the most
likely times when reporters on deadline will be seeking information

• • Brief the news media at least once every 30 minutes on the status of the emergency and,
. even when new information is not available, be accessible to answer questions that may

arise
• Treat television and newspaper representatives equally
• Be brief and factual in responses, never speculate on probable causes, and explain the

facts simply, so the reporter will not have to check back later
• Know the facts (an inaccurate or misleading answer can be more detrimental than no

answer); if a response is not available, indicate when a response is expected
• Be courteous and responsive, maintain a level, factual tone of voice, and do not get

agitated
• Never speak "off the record"
• Never use the words "no comment," use the response: "I don't have enough information

to answer that question" or "I really don't think I can talk about that"
• Never attempt to assign a dollar estimate to damage that has occurred
• Never release names of injured people; tell reporters the hospital where the injured

people have been, taken, if appropriate
• Never comment on the competency or performance of another person responding to the

emergency.
• Never attempt to physically restrain a member of the news media (i.e., at a barricade);

notify local law enforcement personnel, who will respond appropriately.

2.6 POST-EMERGENCY CRITIQUE

Upon return to base, the ERLeader will supervise the cleaning and storage of equipment. The
ERLeader will conduct a critique of the incident with all ERTeam Members. The ERLeader
will complete an Emergency Response Report and provide a copy to the ERCoordinator, RJDC
management and other responsible agents upon request.

Final Emfrnencv Response Plan fERP) 10



R E-G I Q N A L- D I S P O S A L C o M P A _ N _ Y
A WA3HTNCTON JOINT VEJCTTOB

March 25, 1993

Curtis Ratcliffe
Port of Tacoma
PO Box 1837
Tacoma, WA 98401

Subject: Route of RDC Train to Landfill

The route of the Burlington Northern Railroad's daily contract
trail from Seattle, Washington, to Roosevelt is as follows:

The train departs from Seattle, Washington at approximately
4:30 p.m. daily and.proceed south along Interstate 5. At
approximately 5:30 p.m. the same day the train will arrive
in Tacoma, Washington to hook up with the units staged in
the Burlington Northern Railroad Tacoma yard. After hooking
up with these units, the train will proceed south along
Interstate 5 on the Burlington Northern's mainline track.
Upon arrival at Vancouver, Washington, the trail will head
east on the eastbound mainline track, parallel, to Highway 14
in Washington State. The train proceeds east until arriving
at the Regional Disposal Company intermodal yard at
Roosevelt, Washington.

Should you have any additional questions about the route of the
train, please feel free to call.

Thank you.

Sincerely,

Gary Sdhulze
Vice President

CORPORATg OmCE; 4730 32ND AVENUE SOUTH SEATTLE. WASHINGTON 98118 I206> 725-1700 F«= (2061 725-800

.- moo ROOSEVELT GRADE ROAD P.O. aox 204 ROOSEVELT. WASHINGTON 99356 isoei 374-5541 F«C <509i 374-586
Pnnieo w> i<«cvciao Poo*
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Appendix D

ROOSEVELT REGIONAL LANDFILL
OPERATIONS PLAN(1)

1.0 GENERAL OPERATING PROCEDURES

Waste will be delivered to the facility in containers transported by tractor-trailer vehicles coming
from the intermodal transportation facility at North Roosevelt and by trucks hauling directly to
the landfill from both within and outside Klickitat County. Waste will be transported by truck
from each of the recycling/transfer stations located in Goldendale, Dallesport, and the Bingen
area. Vehicles entering the facility will be weighed in at the scale house where data will be
recorded on weight, waste type and waste source. The scales are manufactured by Toledo
Corporation.

The containers received from jurisdictions outside of Klickitat County will originate from
transfer stations or recycling centers where recycling and waste inspection has occurred. Each
container will have a security seal attached by the jurisdiction generating the waste. That seal
will remain in place until the container is dumped at the working face of the landfill.
Jurisdictions sending waste will have programs in place to monitor waste shipped to the landfill,
and RDC will audit those monitoring measures. RDC will monitor waste generated within
Klickitat County, with inspection by the County.

Waste will be deposited at the working face with a hydraulic tipper. The tipper is mobile and
moves with the active face of the landfill. A tipper unit can dump a transfer trailer in less than
10 minutes. The number of tipper units required to handle the waste will vary with the waste
volume. Wastes will also be dumped from dump trucks, self-tipping trailers, or walking-floor
trailers as appropriate or necessary.

The waste will be spread by bulldozer up a working face of the landfill into thin layers (approxi-
mately 2 feet). A landfill compactor will then condense the waste by making three to five passes
over the waste. The resulting lift height will be approximately 10 to 20 feet, and the working
face will be approximately 200 feet wide.

Daily cover will be placed over all waste to a depth of six inches. The source of daily cover
will be material excavated and stockpiled onsite. The primary material used will be sandstone
from the Rattlesnake Ridge Member. Daily cover will be brought to the working face by
scraper or dump truck and spread by bulldozers.

^ ' An operations plan is an evolving document, changing as the activities of the landfill and the requirements of
regulatory agencies may dictate. Publication of this plan will assist Klickitat County, Ecology, and other
agencies in their review and approval of RDC's operation plans.

Roosevelt Regional Landfill August 1992
Operations Plan

D-l



2.4 Construction and Demolition Debris

RDC will accept construction and demolition debris at the Roosevelt Regional Landfill. The
waste will be placed, compacted, and covered along with other solid waste in the MSW landfill.

2.5 Sewage Sludge

Sewage sludge from wastewater treatment facilities will be accepted to the extent it can be put
to beneficial use. One method will be direct land application to the dry-land wheat agricultural
area on RDC's property. This method requires separate permits not related to landfill
operations, and therefore is not discussed further herein.

RDC's preferred method for managing sewage sludge as part of landfill operations will be to
mix it with soil at approximately a 50:50 ratio in a sludge management area outside of the
landfill operating area. The sludge will be dumped and mixed with soil using a bulldozer.
Mixed sludge/soil will then be stockpiled and used as topsoil in the final cover system when
portions of the landfill are closed.

3.0 SCREENING FOR UNACCEPTABLE WASTE

Jurisdictions sending waste to the landfill are required by Klickitat County to have an approved
waste reduction and recycling program and moderate risk waste management plan. Preventing
unacceptable, dangerous or moderate risk waste from entering the waste stream is the goal of
all political jurisdictions that could potentially deliver solid waste to the Roosevelt Regional
Landfill. RDC is assisting Klickitat County in implementing its moderate risk waste
management plan. Nonetheless, RDC maintains an aggressive waste inspection program at the
landfill to ensure that unacceptable wastes are not placed in the landfill (see Appendix A:
Summary of Potentially Acceptable and Unacceptable Wastes).

Prior to accepting wastes, RDC reviews the source of the waste and the history of the facility
from which the waste originated. RDC also reviews representative waste samples and
appropriate laboratory analyses. This waste screening and review prevents dangerous,
infectious, and hazardous wastes from entering the landfill. Analytical data are provided to
RDC along with a signed agreement certifying that the waste is non-dangerous, non-infectious,
and non-hazardous. RDC reviews each submittal and confers with regulatory agencies as
required. The County inspects submittals regularly. Records are retained on all waste streams
received at the landfill, and include items such as waste type and quantity, source of waste, and
lab results.

Landfill employees are trained to look for evidence of potentially unacceptable wastes. Such
evidence includes (Joyce and Neal 1989):

• Containers with warning labels
• Sealed drums
• Leaking containers

Roosevelt Regional Landfill August 1992
Operations Plan
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4.2 Dust Control

Dust control of exposed surfaces is also an important requirement because of the dry,
fine-grained soils onsite and the high winds. Dust control is handled by paving or by using a
water truck to wet roads, excavation and construction areas. Soil stockpiles are wetted as
required. Stockpiles of topsoil are hydroseeded to establish vegetation and reduce wind erosion.
Calcium chloride or similar dust suppressant application are also used on the roads to reduce
dust.

4.3 Vector Control

Vectors include insects, rats, and birds. Vector control is accomplished by good compaction of
the solid waste and placement of daily cover. The operator places, compacts, and covers solid
waste as described in Section 5. 1. These procedures have proven effective in minimizing
vectors at solid waste landfills (Parametrix 1987). Waste containers are also cleaned on the
inside to discourage growth and breeding of insects.

Bird control is necessary. RDC uses fixed noise guns, cracker shells, and bird distress
recordings to discourage gulls. If these methods are not effective in minimizing the gull
population, RDC will use suspended wires over the working face to further discourage gulls.

Specific control measures to mitigate potential impacts related to introduction of insect pests
include the following:

• Placement of insect traps and host plants around the landfill site to monitor the possible
introduction of insect pests

• Placement of fine-mesh screens over air vents on solid waste transport containers to
prevent the possible escape of insect pests.

4.4 Noise Control

Noise control should not be necessary because of the remote location of the site (2 miles to the
nearest home) and the topographical barriers between the landfill and public roads. However,
when operating within 350 feet of a property boundary and above an elevation of 1,620 feet
MSL, RDC is monitoring noise at the boundary on a monthly basis. If measured noise exceeds
allowable limits, approximately 15-foot-high beams will be constructed between the operating
area and the property boundary. Such barriers commonly reduce noise levels by as much as 20
decibels.

4.5 Erosion and Sedimentation Control

Erosion and sedimentation control includes both temporary and permanent measures. These
measures are designed to either prevent erosion from occurring or remove eroded sediment from
water prior to its discharge from the site. Permanent erosion and sedimentation measures

Roosevelt Regional Landfill '. '. August 1992
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• Use of communication equipment
• Emergency notification procedures
• First aid and CPR
• Health and safety, personal protective equipment
• Emergency response to a solid waste accident.

6.2 Fire Protection

Routine fire prevention measures are employed in buildings and maintenance areas. These
measures include maintaining cleanliness and proper storage of flammables and oily rags. A
firemain system is installed to serve the entrance area facilities. Portable fire extinguishing
equipment is also available to allow rapid response in the event of fire. A watchman is present
on site after normal business hours. His responsibilities include making rounds of all buildings
and watching for fires.

Fire prevention on the landfill includes inspection for "hot loads" (waste that may be burning
or smoldering at the time of delivery) and compaction and covering to reduce oxygen intrusion
into the waste. Inspection for "hot loads" is done by the waste inspector (see Section 3.0).

Buildings and enclosures potentially subject to methane accumulation will have continuous
monitoring and alarms. Such alarms are set to sound at 25% of the lower explosive limit.

RDC maintains firefighting equipment on site. The equipment includes installed and portable
firefighting equipment, and personal protective gear. In addition, the water truck is equipped
with pumps and hoses so that it can be used as a firefighting truck in emergencies.

RDC conducts routine firefighting drills to train and evaluate staff in firefighting techniques, and
to test both installed and portable equipment. These drills are conducted under the supervision
of the Site Superintendent.

To exercise coordinated firefighting capabilities, an annual drill, that is based on a realistic
emergency scenario, is conducted in coordination with local authorities and fire districts.
Performance during the drill is reviewed and critiqued. Regular drills ensure that the
firefighting team is ready if a real emergency were ever to occur.

7.0 CONTINGENCY PLAN

The landfill operations site contingency plan addresses the following areas:

• Emergency Response
• Fire or explosion
• Contaminant release
• Severe storms and rapid snowmelt events (Chinook winds)
• Methane migration
• Discovery of dangerous waste

Roosevelt Regional Landfill August 1992
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773-4565
1-206-695-9215

575-2800
1-800-633-7585
1-206-885-.1900

1-206-782-0980
865-5121

1-206-753-4011
773-5703

SOLID WASTE REGULATORY AGENCIES
Southwest Washington Health District

Goldendale
Vancouver •

Department of Ecology
Central Region Office
Hazardous Substance Hotline
24-Hour Emergency Response

HISTORIC AND CULTURAL RESOURCE EVALUATION
Memorandum of Understanding Contractor:

Larson Anthropological/Archaeological
Services

Yakima Indian Nation ...
State Archeological & Historical

Preservation
Klickitat County Planning Department

7.2 Fire or Explosion

7.2.1 Landfill Surface Fires

Recognition

.Fires will be recognized by landfill employees detecting elevated temperature, smell of smoke,
and/or visible smoke and open flame.

Response

Fires or hot loads that are spotted in the haul vehicles or containers, or on the ground will be
moved to an isolated area if at all possible. The debris will be spread out and drenched with
water to reduce the chances of smoldering. To ensure that the material will not reignite, a
24-hour watch will be established for a period of at least 5 days after extinguishing the fire.
After it has been determined that the load is safe, it will be disposed in the landfill and covered.

7.2.2 Landfill Subsurface Fires

Recognition

Evidence of subsurface fires can be detected by unusual or rapid settlement, cracks, venting of
smoke, high concentrations of carbon monoxide (CO), and/or elevated surface temperatures.
The location and extent of the fire can be determined by thermographic scans, excavation,
borings and test wells.

Roosevelt Regional Landfill
Operations Plan
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5.3 Surface Water

Surface water is monitored for compliance at the discharge of the detention/sedimentation basin
located near the east end of the landfill. A background sample is collected at the closest point
upstream of the basin discharge that is flowing. Samples are collected four times per year
during precipitation or snowmelt, when eroded sediments are most likely to enter the surface
water management system. Samples are tested for the following parameters:

Specific conductivity
•pH
Temperature
Dissolved oxygen
Fecal coliform
Total suspended solids
Total dissolved solids.

A qualitative comparison is made between the background and compliance sampling points to
determine if discharge from the facility surface water management system exceeds background
quality or to determine if there is a trend of increasing contamination. As of the date of this
update of the Operations Plan there have been no surface water events.

5.4 Subsurface Methane Migration

Methane monitoring probes are placed every 1,000 feet along the outside boundary of the landfill
footprint. The monitoring probes will be added in phases corresponding to landfill development.
The monitoring probes will be completed to a depth 10 feet greater than the bottom of the
landfill at that point. The probes are monitored at least quarterly for methane. Readings of less
than 5% methane by volume indicate the landfill is not violating the methane migration
performance standards of WAG 173-304-460.

5.5 Leachate Treatment and Disposal System

Detailed operations and maintenance for the leachate treatment and disposal system will be
developed after final design and vendor selection and provided in the facilities operation and
maintenance manual. Generally, the system will be monitored at the following points:

• Leachate intake (volume and chemical characteristics)
• Leachate recirculation (volume and chemical characteristics)
• Methane intake (volume and gas constituents)
• Stack emissions (temperature and gas constituents) .

One leachate equalization pond with a total capacity of approximately 650,000 gallons is
presently installed. RDC will construct another pond of similar size in the fall of 1992. RDC
will haul leachate from these ponds to either the Columbia Aluminum, Goldendale, or Wishram

Roosevelt Regional Landfill August 1992
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• Take immediate action to stop, contain, and clean up any unauthorized
discharges, including notifying Ecology immediately by telephone

• Take all reasonable steps to minimize any adverse impacts to surface or ground
water and correct the problem.

7.3.1 Ground water

Contaminant release to groundwater is an extremely remote possibility because of both climate
and the protective features incorporated into the landfill design, including the bottom liner,
leachate collection and removal system, leachate treatment and disposal system, and the surface
water management system. In the remote event that leachate does escape from the landfill, it
will be picked up in the shallow monitoring aquifer and detected by the sampling and statistical
analysis program described in the Groundwater Monitoring Plan (Pacific Groundwater Group,
December 1990). Leachate may also be detected in the vadose zone monitoring system. The
deep regional aquifer that is a source of drinking water is naturally protected by the low
permeability and thickness (340 feet) of the Selah Formation underlying the landfill.

Should a statistically significant increase of contaminants be detected in the monitoring system,
all wells will be immediately resampled and tested for primary and secondary drinking water
standards and EPA priority, pollutants. Should any of these contaminants exceed applicable
standards, RDC will implement a corrective action program. If the vadose monitoring system
shows presence of contaminated liquid, the corrective action program will also be implemented.

The corrective action program will include installing additional monitoring wells and sampling
to better define the limits of contamination. Locations for these additional wells will include the
area along the downgradient boundary of the landfill footprint as it exists at the time of the
contaminant release. From the additional investigations and sampling, it will be possible to
better approximate the source of the leak and close that area of the landfill. Subsequent
construction and .operations will be modified to avoid using the closed area.

To prevent any contamination from leaving the property, groundwater extraction wells will be
installed and operated to remove contaminated groundwater and dispose of it in the leachate
evaporator system. These wells will be placed immediately downgradient of the monitoring
wells east of the landfill. Because of the configuration of the shallow aquifer, extraction wells
will remove contaminated groundwater before it could leave RDC property. This feature
ensures that contamination will not impact the underlying regional aquifer, Coyote Creek, Pine
Creek, or the Columbia River. Corrective actions described above will remove the source of
contamination, restoring the quality of the aquifer.

7.3.2 Surface Water

Discharges from the surface water management system must meet Washington state water quality
standards established for the receiving water body. Suspended solids (sediments) are the only
typical contaminants expected in site runoff. RDC will monitor surface water discharges

Roosevelt Regional Landfill August 1992
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7.6 Discovery of Unacceptable Waste

Screening for unacceptable waste at the landfill is carried out as described in Section 3.0. A
log of all unacceptable materials is maintained indicating the type of material, source of
generation, and disposition at the landfill. If suspected unacceptable waste is discovered, the
material will be set aside, placed in leak-proof containers, the area roped off, and the regulatory
agencies notified immediately. Qualified personnel will collect samples to be shipped by
next-day delivery to a qualified laboratory for analysis. Based on the analytical results, a final
decision will be made on whether the waste is unacceptable. Unacceptable waste will be
returned to the sender. Dangerous waste will be properly manifested in accordance with WAG
173-303 and delivered by RDC to an approved dangerous waste disposal facility.

RDC will notify the jurisdiction where the unacceptable or dangerous waste originated and
review its waste handling and inspection procedures to prevent a reoccurrence. RDC will refuse
additional waste from any jurisdiction that repeatedly delivers unacceptable or dangerous waste
until the problem is permanently corrected.

7.7 Medical or Personnel Injury Emergency

Personnel injury could occur in accidents on heavy equipment, exposure to dangerous waste, or
exposure to toxic or oxygen-deficient atmospheres in enclosed spaces. In any event, first aid
will be given onsite by trained staff (all employees will be trained in first aid, including CPR),
and an ambulance called immediately. Immediate medical care will be provided in Goldendale,
approximately one hour by car from the site. If necessary, further medical care will be provided
at larger hospitals in the region. Transportation by plane or helicopter will be arranged if
necessary.

7.8 Discovery of Historic or Cultural Artifacts

Discovery of previously unknown historic or cultural resources will be considered important and
proper authorities will be notified. Work will cease immediately to prevent damage to the
suspected resource until it can be inspected by qualified archaeologists and members of the
Yakima Nation. A Memorandum of Understanding has been developed for this purpose between
RDC, Klickitat County, and the State Historic Preservation Officer (SHPO). RDC's designated
cultural resources contractor is Larson Anthropological/Archaeological Services of Seattle. A
plan will be developed to either avoid the identified resource or mitigate damage to i;- Such a
plan will be in conjunction with the Yakima Nation, if the resource is important to its members.

7.9 Solid Waste Container Accident

The potential exists for an accident to occur at the intermodal transportation facility or along
Roosevelt Grade Road (East Road) that could cause a container to break open and release solid
waste. Should this occur, RDC will be notified by radio by the truck driver or a following truck
driver. RDC will dispatch a clean-up team to pick up the solid waste and deliver it to the
landfill. In the event the accident occurs in an area with difficult access and the solid waste

Roosevelt Regional Landfill • ' August 1992
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• Calendar year covered by report
• Annual solid waste quantity, in tons
• Calculated in-place density in lb/yd3 of solid waste handled, by type of waste (as

available)
• Results of all monitoring.

The Health District and Ecology will be notified in writing within seven days if any of the
monitoring systems indicate the migration of leachate or methane in excess of the performance
standards.

Roosevelt Regional Landfill . August 1992
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STATE Of WASHINGTON ' ';

DEPARTMENT OF ECOLOGY . !
10* Sou*4O> Awe.'• Mm. Washington 99902-3387 • (SWj 575-2490 j

• • ' - • . • I
June 14,1993 . • !

Mr. Ratdiff

Pen of Taccoa
P O Box 1837 '
Tacoma WA 98401 >

Dear Mr, Ralcfiffc '

This letter is written to inform you of the status of the Rod*eveh LandfiD with
regard to the acceptance of charcoal briquettes and associated soils from the Port
of Tacoma,

The Roosevelt Landfill is a permitted fatiEtj and meets the design criteria .
outhoed hi the decaion document, prepared in response to the petition for
exemption. ;

If you have any questions or would HOB additional information about
you may contact me at (309) 454-7298.

Sincerely,

JnficAtwood
Solid &. Hazardous Waste
Section Supervisor

JAsmt



HAKTCROWSER Hart Crowser, Inc.

1910 Fairview Avenue East

Seattle. Washington 98102

FAX206.328.55ai
206.324.9530

Earth and Environmental Technologies

MEMORANDUM

DATE: June 21, 1993

TO: Karen Keeley - EPA Region 10

FROM: John Verduin - Han Crowser

RE: Asphalt Cap Submittal
Blair Waterway and Backup Properties Cleanup - 1993
J-2350-22

This memorandum presents all submittals received from ROE pertaining to the
asphalt concrete cap as described in Section 02513 of the Port of Tacoma's Blair
Waterway and Backup Properties Cleanup - 1993 specifications. Below, a brief
description and the results of each submittal are described. The submittals are
attached.

The following submittals have been received:

» Aggregate tests per 2.01 of Section 02513;
»• Bituminous materials per 2.02 of Section 02513;
*• Paving fabric per 2.04 of Section 02513; and
> Mix design per 2.03 of Section 02513.

Aggregate Test Submittals

Cascade Testing Laboratory, Inc. completed the following tests on the asphalt
concrete aggregate:

Seattle • Tacoma • Richland • Anchorage • Portland • San Francisco • Long Beach
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> ASTM C-131 Los Angeles Abrasion
> ASTM C-88 Sulfate Soundness Test
>• Percent Fracture Content - Two Face
> WSDOT Test 113 Degradation Factor
>• Sand Equivalent Test

Table 1 is a summary of Cascade's data. Attachment 1 presents the raw data.

Table 1 - Aggregate Test Data

Test

Los Angeles Abrasion

Sulfate Soundness
Test

Percent Fracture
Content - Two Face

Degradation Factor

Sand Equivalent Test

Sand Equivalent Test

Objective

Percent Loss after 500
revolutions

Percent Loss after 5 cycles

Weighted Percent

Factor

S.E. Value (5/8-inch minus)

S.E. Value (Blend Sand)

Observed

15%

2.2%'

99%

67%

81%

77%

Specified

30% max

NA

75%

30% min

45% min

30% min

Bituminous Materials

Watson Asphalt stated that they will use AR-4000W for their bituminous material.
There was a error on their April 21, 1993, letter which omitted the W.

Paving Fabric

Attachment 2 is Watson's submittal describing the Amoco construction fabric
(AMOPAVE 4599) they propose to use. Table 2 presents a summary of the paving
fabric's properties.
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Table 2 - AMOPAVE 4599 Paving Fabric

Property

Tensile Strength
in pounds

Weight in oz/sy

Width in inches

ASTM Test
Designation

D-4632

-

•

Typical
Property

90

5

150

Specified

90 min

4 to 6

36 min

Mix Design

Specifications stated that the asphalt concrete mix shall be designed using the
Marshall Method and 75 blows. Table 3 is a summary of Cascade's mix design. The
raw data are presented in Attachment 3.
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Table 3 - Watson's Marshall Mix Design

Sieve Size

5/8-inch

1/2-inch

3/8-inch

1/4-inch

No. 4

No. 8

No. 10

No. 40

No. 80

No. 100

No. 200

Percent Asphalt

Percent
Passing

100

98

90

73

64

45

40

16

10

8

5.2 .

5.6

Specified

100

90 to 100

75 to 90

55 to 75

-

-

32 to 48

11 to 24

-

-

3 to 7

-

The Marshall mix density was 147.4 pounds per cubic foot (pcf).

Specifications required the mix to have a stability of at least 1,800 pounds and a
maximum permeability of 10'7 cm/sec. Cascade prepared three samples of the mix
design. The average stability was 1,875 pounds. They also completed a permeability
analysis on the mix and found the permeability to be 1.1 x 10"7 cm/sec.

Cascade prepared a 4.257 inch high, 4 inch diameter sample of the mix design and
submitted the sample to Han Crowser. The sample had a density of 145.7 pcf. Hart
Crowser ran a flexible wall permeability test on the sample in accordance with ASTM
D-5084 (Measurement of Hydraulic Conductivity of Saturated Porous Materials Using
a Rexible Wall Permeameter - Raising Tailwater Method). Hart Crowser applied a
thin coat of AR-4000W along the edge of the sample, leaving the top and bottom in
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their received condition. Vacuum grease was also applied along the sample edge
prior to installing the confining membrane. A confining pressure of 70 psi was
applied to the sample. A headwater back pressure of 22-5 psi and tailwater back
pressure of 20.0 psi were applied. The sample had a measured permeability of
1.2 x 10"* cm/sec.

This packet should contain all required information. Please do not hesitate to contact
us if you have any questions or require additional information.

JV:een
CAFSBMTLmea

cc: Curtis Ratcliffe - Port of Tacoma

Attachments:

1 - Aggregate Test Submittals
2 - Paving Fabric Submittals
3 - Mix Design Submittals
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CflSCaOE TESTING L*3 TEL No . 2053232203
Jun 15.93 9:13 N o . 0 0 6 ? .03

CASCADE TESTING LABORATORY.

June IS, 1993
Wauaon Asphalt Co.
Cert NO. 9304-44
page No. 2

s/a" Min-us Asphalt Aggregate

ASTM C-131 Los Angelas Abrasion

Grading

% Loss after 500 Revolutions:

Specification:

C-38 Sulfata Soundness Test:

% Loss after 5 cycles:

Percent Fracture Content __ - Two Face

% Two Face Fracture (Weignted %) :

Specification:

W5Pp_T Test 113 [)eqradation Factor

Degradation Factor:

Specification:

Sand Souivalent Test

Sand Equivalent Value:(5/8" minus)

Specification:

Sand Equivalent Value:(Bland Sand)

Specification:

c
15.26 *

30 % max.

2.15 %

99'. 2 %

75 % ninimum

67 %

30 % minimum

31 %

45 3 minimum

77 %

30 % minimum
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ATTACHMENT 2
PAVING FABRIC SUBMTTTALS
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AMOPAVE' ASPHALT
OVERLAY FABRICS
ADD YEARS OF LIFE
TO PAVEMENT

One of the leading causes of
pavement failure is the intrusion
of water through cracks in the
pavement into the road base
and subgrade. When combined
with an AC tack coat, AmoPave
asphalt overlay fabrics provide a
wateroroofing membrane to
prevent intrusion of water
through the aavement. This, in
turn, increases pavement life by
retarding reflective cracking.

L- ASPHALT OVERLAY

PAVING FABRIC

TACK COAT

OLD PAVEMENT

BASE

SUBGRADE

ACPHMJ CCMCN r ootoe sr vtscosrrr AT acre
lOPlQlNAL AWtAUl

AC3.1 ACS' AC 10- AC3O" *C«0"

ASPHALT CSM6WT Qfl AO6 BY VISCOSITY AT KTC
MMU*

AM 1000 AM 2000* AMtOOO- AH MOO" AflHOOO"

AfiPMMJ CEMCNT 8T OSN6TRATION af>*OE
•0.50 *>*r ss-100-- 13O-1SO"

•On
• iff

Example ofRtritctiut Crocking

INSTALLATION
INSTRUCTIONS

1SURFACE
PREPARATION. The old
pavement should be

cieanec. removing alldir. water,
oil and foreign materials. Cracks
V»" wide and wider should be
cleaned out and filled with an
asphalt emulsion slurry, a light—
grade of emulsified asphalt
mixed with fine sand or repaired
by any other method approved
by the engineer. Large cracks
and ootholes should be filled to
their depth with hot mix.

TACK COAT. ?nor to tne instal-
lation of AmrjPave. a liauid as-
phalt must se acsiiec to tne
preoared surface. -Unoucr

both asohalt csm<?n:s and
emulsified asonaits are accepta-
ble for use as tack coats, an as-
pnatfcement is oreterred
because it aevsioos adhesive
strength quicker. Smuisions typ-
Tcally contain -C-'- wate- -ecuir- ,

_ •cofrsfderabis-rmo -or ;ne'. - '.
water to evaooraie •'break.-imei
which may result in cositv con-
airuoiH3ndelays. Cotoacx graae
asphalt should not se usec as
tack coats with A/ncPave as-
phalt overtav facncs v^ocrs
released during saving can
cause rjjoic cr3c'<ir,o 3? ravi;-
ments and oamace -o r"» ;'aonc.

CAFIOMC CMULSiriCO ACPHMJS *3
CMS— 1.2. 2H

-F AMO*HC SMUUIFICO AfiPMMJS
as— 1.2

The rate of tack coat will depend
on the oorosiry of the existing
pavement. The normal range for

A ppfytng IOC* crxi<
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AmoPave will be from 0.20 gal-
lons/yd' to 0.25 gallons/yd' of
residual asohalt (AmoPave HO
requires .25 to .30 because of fab-
ric weight). To obtain the required
rate of application of an emulsion.
apply the following formuia:

To maintain the specified tack rate,
apply the tack coat with a calibra-
ted distributor truck. It is recom-
mended that the application
temperature for the tack be high
enough to assure uniform distribu-
tion (for example: 300 °F to
325 °F for grade AC 20). The
width of cistrioution snould be 6"

than me width of the fabric.

3 INSTALLATION. For small
JOGS (1 500 linear test or
iess;. nanaheic units con-
sisting of adiustaoie

disc-type fabric tensioners can
beusec.

For large ioos. fabric can be
easily installed with a mechani-
cal unit that is mounted on the
front bucket of a tractor or
backhoe. This type of installa-
tion requires only :wo laborers
ind an operator, and the crew
'ill easily outpace the paving

operation.

Fabric installation units for both
large and small jobs are readily
available from a variety of man-
ufacturers nanonwice.

4FABRIC
INSTALLATION. The
key to a successful installa-

tion rests with the operator. Pave-
ment brush pressure should be
light without bending the bnstles
excessively. The brushes need
only toucn the pavement at the
middle of the unit and be elevated
V»~ on both ends.

Driving the vehicle straight with
as few steering deviations as pos-
sible will assure a virtually wrin-
kle-free installation. Turns should
be made gradually.

Hand brooming will eliminate any
small wrinkles. For large wnnkies.
those having a length of 1" or
greater, the fabric should be cut
and overlapped in the direction of
the paving operation. Additional
tack coat should be added to in-
sure banding.

Transverse fabric joints should be
overlapped 4" to 6" in the direc-
tion of the paving ooeration as the
illustration indicates. Longitudinal
joints should be overlapped 2" to
4". Additional tack coat must be
applied to the icints to assure
proper bonoing.

Hand roilni AmoPnvron inwil joo

5PAVING. Standard paving
operations snould follow the
fabric installation. A mini-

-mum of 1 '/3 inches of com-
pacted asphalt thickness is rec-
ommended Jo assure proper
tiqriding between foyers.

Before paving, light vehicle traffic
will not damage the exposed fab-
ric. However, as a safety precau-
tion it is not recommended that
you allow traffic to operate on the
exposed faonc. Wet fabric will be
significantly slicker than asphalt
pavement. Shouid the fabric be-
come wet prior to paving, it must
be allowed to dry completely be-
fore paving.

Amot'ave nignway installation

6RECYCLING. Normally the
overlay fabric is considered
aart of tne permanent

pavement structure and is not
recycled.

However, if future plans call for
recycling of 1 Vz" of pavement,
then the faonc snould be initially
installed at 2" or aeeoer. The f ap-
ric increases the life of the pave-
ment and any other recycled
overlays.

It should be comted out that if
requirec. fabric can be recycled.
AH evitiencs to date snows that
the presence of a staoie polypro-
pylene faonc roes not adverselv
affec: :~e milling ooeration or the
finished asonait mix.

7STORAGE. Roils of fabric
should be stored in a dry
place. When outdoor storage

is required, the rolls should be
eievatea anc covered with a taro.
If exoosed to moisture, a roll of
faonc can acsorb tnree times its
dry weignt.
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Amafavt Airport Inmallatiun

PROPERTIES REQUIRED R?r

MAXIMUM PERFORMANCE
TACK COAT ABSORPTION:
To insure proper bonding between
asphalt layers. To provide an ade-
quate moisture barrier.

DURABILITY: To withstand
abrasive forces of installation.
FLEXIBILITY: To conform to the
road surface without wrinkling.
UV STABILITY: To resist the
effects of sunlight during con-
struction.
Fibers fused on one side prevents
bleed-through of tack coat and
sticking of fabric to wheels of
construction equipment.
Heat bond one side only is re-
quired by CALTRANS & Oklaho-
ma DOT.

SPECIFICATIONS

| *STU 37M r»

TX DOT 30»«

• STUOJ7S

Nonfunctional groperries such as color ana thickness vm not
jhown.

mwwnu/rr
groo*'t">s for tchievinq maximum attsirta p«r1ormmncw ov
frt» f.5. fHWA's Tmilr farce 25 an g?airrnlts.

1. Minimum Roll Average Values
2.
3.

>SS

Tha information or«*«nt*d h«r«in. ~nll» not
guanmsea. is (o ;ne o»«t ot our knawlcdg*
tnj« »na •ccuriT*. exoot whan igrvwl to In
writing for soecif lc sonolttanc of u*o. no
w«rr«ntv or qu«rsmeo ozorossvd or imolied is
TiidB regarding th« oorlormunca o( any
product, sines tna mennvr of us* »nd hindling
ara beyond our control. Nothing contained
haroin 11 to oe conirruao •• pcm-iunon or a* •
racommendation ta infringe any oatam.

.- :.ic s

Amoco Fabrics and Fibers Company

Amoco Faoncs and Fibers Comoany
900 Circle 75 Parkway. Suite 30O
Atlanta. Georgia 30339
(AQA) 984-4444

Fax: (4041 956-2430
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1 No. CCS P .32

, INC.

April 21,
Cart Mo. 9304-44

Watson Aapaalt Co,
P.O. 301C 345
aadsond, Washington 98071

Attention: Cliff Schroeder

Reference: Marshall Design Proof X
Asphalt Concrete Cap Project

Gentlemen;

In accordance with your raguast va have performed laboratory
tasting 'or determination of a Asphaltic Conorata bland vhica will
maat tha oeraaability and aatarial specification • raquiramenta as
provided for tha ahova notad projact.

As indicated on ^
following bland of

5/3" - o Aspnalt
3/3" - 0 Aaphalt Aggragata

AR-4000 Aapoalt Caaant

attached sheets we vould. recoaaend tha

35 percent
15 percant

5-5 percant

Based on the above bland and ahovn on tha attaches sheets this
material obtained a paraea&ility factor of 1.12 x I0*r and achieved
a stability average of 1375 pounds.

We hope thla will ansver any questions you aay have, if any should
aria* or va can ba of further asaistanca plaaaa do not hesitate to
givm us a call.

Respectfully ;

CASCADE T2STI2JG LABORATORY, 2TC. --^:-"

Kanneth, 3. Foot
Vice President

MW., C^:o::

KAST c"C"pcn~. INC. I
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July 1, 1993

Karen Keeley
Environmental Protection
Agency
1200 Sixth Avenue
Seattle WA 98101

Subject: Port of Tacoma Contract No. 710
Tribal Transfer
Blair Waterway Property
Work Plan Revisions
U.S. EPA Docket No. 1093-03-05-106

It is requested that the work plan be revised to change the
elevations of final grades as defined in the attached Hart
Crowser memo dated June 28, 1993. These changes should
enhance the final work product as well as expedite the
completion of the project.

Your effort on this matter is greatly appreciated.

Very truly yours,

Curtis L. Ratcliffe, P.E.
Chief Engineer

cc: John Verdiun, Hart Crowser
Jerry Ninteman, Landau & Associates
Ed Stephens

Attachment

P.O. Box 1837 • Tacoma, Washington 98401-1837 • Telephone (206) 383-5841 • Telex 32-7473
Commissioners: RobertXS. Earley • Jack A. Fabulich « Philip M. Lelli • Patrick O'Malley • Ned Shera
Executive Director: John J. Terpstra
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HARTQtOWSER
Sw<rfr. Uutungton UM3

MEMORANDUM

DATE: June 28, 1993

TO: Karen Keeley - EPA Region 10

FROM: John Verduin - Hart Crowser

RE: Additional Thickness of Crushed Rock Beneath Asphalt Cap
Blair Waterway and Backup Properties Cleanup -1993
J-23SO-22

This memorandum addresses the proposed addition of crushed rock beneath the
asphalt cap. Both the southern and northern pads were proof-rolled with a loaded
dump truck to observe the condition of the subgrades. The southern pad appeared to
be firm with seme areas of slight pumping. The northern pad had larger areas of
pumping observed. Currently the plans and specifications call for 6 inches of crushed
rock base course over both pads. Below, we discuss the proposed thickness changes,
and our reasons, for both the north and south pads.

Proposed South Pad Changes

We propose to add 2 inches loose thickness (roughly IVfr inches compacted) crushed
rock top course on the south pad. This top course material would meet the
requirements of section 9-03.9(3) top course crushed surfacing. The purpose of this
material is to provide additional subgrade support, level the grade, and present a
tighter working surface for the first asphalt lift placement.

The south pad final cap area elevation will be l'/i inches higher than currently shown
on the plans.
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EPA Region 10 J-2350-22
June 28, 1993 Page 2

Proposed North Pad Changes

We propose to place up to 4 additional inches (loose thickness) of crushed rock base
course per section 02230 of the specifications on the north pad. Above this material
wifl be placed 2 inches loose thickness of top course. The additional base course
material win provide additional subgrade support Tentatively, the base course wfll be
placed in a 2V4 inch loose-lift thickness foflowed by proof-rolling. If the subgrade
appears to be firm, the 2 inches of top course win be placed. If the subgrade is still
pumping in some areas, the remaining VA inches of base course will be placed
followed by the 2 inches of top course,

The description and purpose of the crushed rock top course wfll be as described
above.

The north pad final cap area elevation wDl be 3 to 4V4 inches higher than currently
shown on the plans.

Please do not hesitate to call if you have any questions or comments.

cc: Curtis Ratcltffe - Port of Tacoma

TOTflL P.03

'fic
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9 UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10

1200 Sixth Avenue
Seattle. Washington 98101

February 9, 1994

Reply To
Attn Of: HW-113

Mr. Curtis Ratcliffe
Port of Tacoma
P.O. Box 1837
Tacoma, Washington 98401-1837

Re: Approval of Completion Report for the OFA/Pennwalt Area of the
Blair Backup Property, Puyallup Settlement Agreement
Commencement Bay Nearshore/Tideflats Superfund Site

Dear Mr. Ratcliffe:

With this letter, the U.S. EPA approves the Port of Tacoma's
"Completion Report, OFA/Pennwalt Area, Blair Backup Property,
Tacoma, Washington" (Hart Crowser January 21, 1994), which was
submitted to the U.S. Environmental Protection Agency (EPA) on
January 24, 1994. Additional errata pages were received on
February 3, 1994.

EPA is also in receipt of a letter from Mr. Bill Sullivan of
the Puyallup Tribe, dated January 20, 1994, in which the Tribe
approves the Blair Backup Completion Report. EPA agrees with the
Tribe that the institutional controls sections of the reports be
consistent with the draft Consent Decree currently being negotiated
between the Port, Tribe, and EPA. As agreed to with the Tribe and
Port, an institutional control for the property, as described in
the Completion Report, will be clarified as follows: "The future
use of shallow and intermediate aquifer (as defined in the
Investigation Report for the Blair Backup Property) within the
capped and covered area of the Blair Backup Property for any
purposes is prohibited. Drawdown of the aquifers could induce
settlement of soils in the area of the asphalt cap, which could
subsequently cause cracking in the asphalt cap." EPA recommends
that Page 25 of the report be modified.

EPA has also reviewed the January 1994 inspection logs for the
asphalt cap, sand and gravel cover, and storm drainage system. EPA
and the Tribe should be notified of the Port's actions to implement
corrective actions identified in those inspection logs.

f Printed on Recycled Paper



2

If you have any questions please give me a call at 553-2141.

Sincerely,

Karen Keeley
Superfund Site Manager

cc: D. Smith, Ecology
B. Sullivan, Puyallup Tribe
J. Verduin, Hart Crowser
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Job No.

HARTCROWSEK
FIELD REPORT

Hart Crawser, /nc
1S10 Fairview Avenue East

Seattle. Washington 98102-3699
FAX 206.328.SS81

206.324.9530

Field Report No. _

Page _ L_ of
DATE "

M Th CE S

JOB

LOCATION DEPARTURE TIME:

CLIENT fo^-V o-v

PURPOSE OF OBSERVATIONS

H-C REPRESENTATIVE

CONTRACTOR

H C PROJECT MANAGER
S

MlA

CONTRACTOR REP.

PERMIT NO.

JOB PHONE
This report presents opinions formed as a result of our observation of the contractor's activities relating to geotechnical engineering. We rely on
the contractor to comply with the plans and specifications throughout the duration of the project irrespective of the presence of the Hart Crowser
representative. The presence of our field representative will be for the purpose of providing observation and field testing. Our work does not include
supervision or direction of the actual work of the contractor, his employees or agents. Neither the presence of our representative nor the observation
and testing by our firm shall excuse the contractor in any way for defects discovered in his work. Our firm will not be responsible for job or site
safety on this project. The conclusions and recommendation^ ol thisjield report are subject to review by the Hart Crowser Project Manager.

COMMENTS:

^ a x^X-

- fO\\

BY: REVIEWED BY: I have read and understand the content ot this Field fleoon.

HART CROWSER REPRESENTATIVE H/VRT CROWSER PROJECT MANAGER CONTRACTOR REPRESENTATIVE



Blair Backup Properry
Sand and Gravel Cover Inspection Log

Date of Inspection: \ / /<-( fot4 Inspector.
Weather ^o* •
Area Number. A 1\ ^
Area Location Sketch (Include and Nona Arrow)

N

1. Condirion of sand and gravd cover material surface (ruts, vegetation, etc.):
o </

2. Concinon of sand and gravel cover material at deptn (moisture conreat, gradation, etc.):
w. A *c"

3. Tiickness of sand and gravel cover material:
; '

4. Addhionai Invesuation

5. Findings of Addin'onai Investigation:



Blair 3ackup Property
Asphalt Cap inspecuon Log

Date at tnspecuon:
Weather T^
Area Number —• /
Area Location Sketch (Include Nonix Arrow)

I // 4 la Inspector.
Temperature

No Site Dcveioomcnt

%£>*

6'

WEARING COURSE
1. Condition of wearing course surface (rots, vegetation, ex.)*

•/! -rD S<

2. Condition of wearing couzsc.(inoisnire content, gradation, etc.):
/«T=«. Ji/ (d &T(0 [M.

3. Thickness of wearing course (laches):

ASPHALT CAP
L Condition of asphalt cap (nss, cades, etc.):

C

2. Is C-addng Visible ?
A. O

2A. Width of <=adcs (inches):
/t/A

2B. Length of eradcs (inches):
A<A

2C Depth of cracks (inches):
. A/ A

2D. Spacing of cracks (inches):
I/A ;

3. Additional Investigatian Required?:

3 A. Findings of additional invcsngation:
A/A



BLnr Backup Prcperry
Asphalt dp Inspecuon Log

Date of Inspccuon:

No Site Deveioomer.t

Inspector.
Temperature

Area Number "~z^-_
Ana Location Sketch (Include Nonh Arrow)

WEARING COURSE
1. Condition of wearing course surface (rots, vegearion, etc.):

~ AO
o

2. Condition of •wearing course (moisture content,
o i \ II«* o o f- i 1 0 *— « V o V^ r*-< ,

3. Thickness of -wearing coarse (inches):

?"

gradation, etc.): /

y •* (
,W^-k,^vf.

ASPHALT CAP
1. Condition of asphalt e?p (nns, cracks, etc):
_ a? poAl - ̂ o /o^ V*S 6 / c-t . acv

2. Is Cracking Visible

2A, Width of cracks (inches):
/JA

IB. Length of cracks (inches):

2C Dqjth of cracks (inches):
A J A

ID. Spacing of cracks (inches):

3. Additional Investigation Required?:

3 A, Findings of additional investigation:
MA



Blzir Backup Property
Asphalt dp Inspecuon Lag

Date of Inspecuon:
Weather ~
.-Vita Number ___^_—_«_
Area Location Sketch (Include North Arrow)

Inspcanr.
Temperature

-3 J

Mo Site Development

/*>

WEARING COURSE
1. Condition of -wearing course surface (ruts, vegetation, ex.):

. Mo VwcV-4> os

2. Condition of wearing course (moisture content, gxadanon, etc.)
f1, . ^ f t a r - - - </V'V

3. Thirirngg; (ITU-*I»<)-

ASPHALT CAP
1. Condition of asphalt cap (me, codes, etc):

AC < \/H "
2. Is C-addng Visfoie ?

A>

2A. Width of cacks (incaes):

2B. Length of cracks (incaes):

2C Depth of caries (inches):
A/A

2D. Spacing of cracks (inches):
/v/A

3. Additional Invesngation Required?:

3 A. Findings of additional invesogadon:



Blair Backup Prcpeny
Asphalt Op tnspecuon Log

Date at" Lnspecuan:
Weather
.Area Number ^ ""'
Area Location Sketch (Include North Arrow)

' V -ob

Inspector.
Temperature

No Site Development

.6

WEARING COURSE
1. Condition of wearing comse surface (ims. vegaaTion, etc.):

2. Condition of wearing course (moisture cotitent, gradation, eg.):
•/- . r r> tu A* ̂ r-. b foon

3. Thickness of wearing uuuiae (ineha):

ASPHALT CAP
1. Condition of asphalt cap (rats, cades, etc.):

QOOtii^ G* *5O> ^--•=^3*

2. Is Cracking Visible ?
CQ

2A, Widta of cacks (inches):

2B. Length of cracks (inches):
A / A

2C Depth of cacks (inches):
MA

ID. Spacing of cacks (inches):

3. Additional Investigation Required?:

3 A, Findings of additional invrsrigarioo:



Blair Backup Prcperry
.\sphait Cup irispecuon Log

Date of Inspecuon: _
Weatncr
.Area Number 5T—'
Area Location Skcu^i (Include North Arrow)

-r-v
Inspecor.
Tcotperature:

No 5iic Deveioomer.t

/s
/4

5'

WEARING COURSE . .
1. Condition of wealing course surface (rats, vegetation, etc.):

Jj O /oA"? nV

2. Condition of -wealing course (moisture content, gradation, etc.)
-.HL'.

3. Thickness of •wealing course (indies):

ASPHALT CAP '
1. Condition of asphalt cao (rots, crates KZ.};/> .. i i ' I(^rO o _ • • • I'-J~^ v-,,-\-^, j. / o/o

2. Is Cracking Visfole

2A. Width of cracks (inches):cracks
A

2B. Length of cracks (inches):
A/A . .

2C Depth of cracks (inches):
A / A

2D. Spacing of cracks (inches):
/J A

3. Addioonai Invesdgan'on Requiied?:

3 A. Findings of additional invesagahon:



Blair Bacic^p Property
Asphalt C;p Inspecuon Log

Date of Inspection:
Weather.
.Area Number. (a ~~~i

Area Location Sketch (Include North Arrow)

Inspector
Temperature:

No 5iie Development

».-V £^' - r. ly* V

WEARING COURSE
1. Condition of wearing course surface (ruts, vesexarion, etc.):

2. Condinqn of-wearing course (moisture content, gmrianon,
' , u/(j.\\. a^-o

3 Hiiciaiess of 'wearing course (inches):
0 "

ASPHALT CAP
1. Conditioa. of asphalt cap (rots, cracks, etc.):

2. Is Cracking Visible ?

2A, Width of cracks (inches):
M f c

2B. Length of^cndfs (inches):

2C Dep± of cncks (inches):

2D. Spacing of fracks (inches):
ofi

3. Additional investigation Required?:

3 A. Findings of additional invesnganon:



Blair 3acxup Prcperr/
Asphalt C:p Inspecuon Log

Date of Inspection:
Weather
Area Number:

Inspeaor
Temperature:

Location Sketch (Include North Arrow)

No Site Deveioomer.t

Gr^Aj

(o'

e^

WEARING COURSE
1. Condition of wearing course surface (ruts, vegetation, etc.):

2. Condition of •wearing course (moisrare conieat. gradation,

ASPHALT CAP
1. Condition of asphalt cop (rots, cades, etc):

3. Thidoiess of wearing ^m^f- (inches): .

V/c."

2. Is Ciaddng Visfole ?
Uo

v** b AJ 6.

2A. Width of cads (inches):

2B. Length of cracks (inches):
AjA

2C Depth of cades (inches):

2O. Spacing of cades (inches):

3. Additional Investigation Required?:

3A, Findings of additional investigation:
F AA/A



Blair Backup Property
Storm Water System Inspection Log

Date of Inspection: / / / 4 / ^u Inspector.
Weather: • fT^J Temperature:
Manhole Number A t i \ ~ ~ *
Area Location Sketch (Include and North Arrow) •

.— y— 5= is F-I /^H"Z-nr \-= c1

A

/vl

ci.

dinon of manhole grate (plugged, damaged, etc.):

2. Condinor^of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of tiae gate fit applicable):

• • '

4. Condiu'on of manhole (cracking in concrete, etc;):

5. Additional Investigation Required?:
M C>i;.o._

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspecnon Log

Date of Inspection: i /H/<?^ Inspector
Weather: pec- _ Temperature:

Manhole Number -
Area Location Sketch (Include and North Arrow)

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (piugged, damaged, etc.):

3. Condition of tide gate (if applicable):

v-^OCi j . CX'V? ..r^ v ' '/.a A t>/ v^ c-V "

4. Condition of manhole (cracking in concrete, etc;):

. O - ~Z- "

5. Additional Investigation Reuired?:

6. Findings of Additional Investigation:
A/A



Blair Backup Property
Storm Water System Inspection Log

Date of Inspecaon; I / / * / IQU Inspector
Weaxher: ' ^br, Temperature:
Manhole Number- iltf 3"°

Area Location Sketch (Include and North Arrow)

: cj>_ <=. k.

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condhion of tide gate (if applicable):

4. Condin'on of manhole (cracking in concrete, etc:):

, . , . . . ... . . _ ._ -S--vO v*O v/t>\>w •», t iViA. <*£
5. Adomonai Invesnanon Reuired?: -J J

ov-

6. landings of Additional Investigation:

Al A _ '



Blair Backup Property
Storm Water System Inspection Log

Dace of Inspection: i //q / *-.'-! Inspector
Weather: ' ^09 _ Temperature: 5oe i~"
Manhole Number.
Area Location Sketch (Include and North Arrow)

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):
" v ^ C

3. Condition of tide gate (if applicable):

4. Condition of manhole (cracking in concrete, etc;):
' • ^ v*. eko ^"Gx-OC»4 . I '*&*£. i •****&• S ^

o .

5. Addhional Investigation Required?:

g y / e ' i

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspection: l y ^ ^ Inspector
Weather ]~QCf _ Temperature: 50° F
Manhole Number: _
Area Location Sketch (Include and North Arrow)

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):
', & pev'r- /aVevr.l ty/ft 'yi-^ ytp-l-cy^e*.^?^. ^ /*/ M i^^r^'P. P/o.xs e> jO-gA>g.4-i vr, Aa y>«e.\ >

-

3. Condraon of tide gate (if applicable):

A/ A '

4. Condition of manhole (cracking in concrete, etc.):

s Ov'ttviei i «A e..E^ov\^g-\ » •5"4vb»><! i xo>« *STQI y r i

5. Additional Investigation Required?:
\ ' I ' ^
4/o /• •'•Q/ c. p ym /:•'•> ^ P i

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspecdon Log

Date of Inspection: \fr-J / * - < _ Inspector .
Weather 'fr^ Temperature:
Manhole Number,
Area Location Sketch (Include and Nonh Arrow)

..(, M r\

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):
t piAo g>'PQ. ~VT)^ ;vcrr- ^QJ OOn'&t^ c.

3. Condition of tide gate (if applicable):

AJA '

4. Condition of manhole (cracking in concrete, etc.):
' »* f U> <**£- U

5. Addhionai Investigation Required?:

6. Findings of Additional Investigarion:



Blair Backup Property
Storm Water System Inspection Log . . .

Date of Inspection: 1 (i<4 \o d Inspector
Weather • f^y? Temperature:
Manhole Number fl)-/? ~^ '
Area Location Sketch (Include and North Arrow)

M \

1. Condition of manhole grate (plugged, damaged, etc.):

2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

"Sl'g!/-ii- r TO '---".'•. -V-o o'' r\fC îfo. <J)SCL\<A ^ ^fr-.^irr

3. Condition of tide gate (if applicable):

MA '

4. Condition of manhole (cracking in concrete, etc:):

J -
5. Additional Investiation Reuired?:

6. Findings of Additional Investigation:
y ^ tv^s U



Blair Backup Property
Storm Water System Inspection Log

Daie of Inspection: ( / /* / /4 V _ Inspector

Weather ' F^c. _ Temperature: 6O
Manhole Number (^ "p., j _

Area Location Sketch (Include and North Arrow)

°

1. Condition of manhole grate (plugged, damaged, ett.):o

V.

^2. Condition of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

^.

3. Condition of tide gate (if applicable):

/ J A • '

4. Condition of manhole (cracking in concrete, etc;):
4o

5. Additional Investigation Required?:

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspection; \//t{ }a V _ Inspector
Weather ' f^,Q _ Temperature:
Manhole Number:
Area Location Sketch (Include and North Arrow)

1. Condition of manhole grate (plugged, damaged, etc.): . • .

PtotCL

< jj
2. Condition of imet^and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of tide gate (if applicable):
A/A

4. Condition of manhole (cracking in concrete, etc:):

5. Addhional Investigation Required?:

6.

/uA



Hart.Crowser
- • • ' -J-235Q-24

APRIL 14, 1994, OBSERVATIONS



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection: ' _
Weather __
Area Number. _______^_
Area Location Sketch (Include North Arrow)

No Site Development

Inspector.
TemperatDit

- G,' —

N

WEARING COURSE
1. Condition of wearing coarse surface (rats, vegetation, etc.):

rt.0 fvjL-V<b> ov"

2. Condition of wearing course (moisture content, gradation, etc.):
vQgJ- (^ ''

3. Thickness of wearing course (inches):

ASPHALT CAP
1. Condition of asphalt cap (nits, cracks, etc):

2. Is Cracking Visible ?
Mo

1A. Width of cracks (inches):

2B. Length of cracks finches):

2C. Depth of cracks (inches):cracks (in

A/A

2D. Spacing of cracks (inches):

3. Additional Investigation Required?:Investi
A^

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt dp Inspection Log

Date of Inspection:
Weather
Area Number
Area Location Sketch (Include North Arrow)

-pa v-r ~^(
Inspector!
Temperature:

No Site Development

•Z. "S H -5

fe'

WEARING COURSE
1. Condition of wearing, coarse surface (rots, vegetation, etc.):
._ c$ooy .

2. Condition of wearing ̂ course (moisoire c^ntem, gradation, etc.):
o. QoM . uj g.V 1 o-Ho -A* I '''• > Q

3. Thickness of -wearing coarse finches):

ASPHALT CAP
1. Condition of asphalt pp (ruts, cracks, etc.):

2. Is Cracking Visible ?

AJo

2A. Width of cracks (inches):

2B. Length of cracks (inches):

2C. Depth of cracks (inches):

2D. Spacing of cracks (inches):
A/A

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt dp Inspection Log

Date of Inspection:
Weather.
Area Number _
Area Location Sketch (Include North Arrow)

43 :̂
Inspector.
Temperature:

No Site Development

WEARING COURSE
1. Condition of wearing coon (ruts, vegetation, etc.):

AJo J-f^"S o-f ^g/i £J^cOV\CM.

2. Condition of wearing course (moisture content, gradation, etc):

Q
3. Thickness of wearing course (inches):

ASPHALT CAP
1. Condition of asphalt cap (ruts, cracks, etc.):

2. Is Cracking Visible ?

1A. Width of cracks (inches):
MA-

2B. Length of cracks (inches):

2C. Depth of cracks (inches):

2D. Spacing of cracks (inches):

M A -

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection:
Weather
Area Number
Area Location Sketch (Include North Arrow)

Inspector.
Temperature

No Site Development

A

J3

fe'

WEARING COURSE
1. Condition of wearing coarse surface (rots, vegetation, etc.):

2. Condition of wearing course (moisture content, gradation, etc.):

3. Thickness of wearing coarse (inches):

ASPHALT CAP
I. Condition of asphalt cap (ruts, cracks, etc.):

2. Is Cracking Visible ?
Mo

2A. Width of cracks (inches):

2B. Length of cracks (inches):
A/A

2C. Depth of cracks (inches):if cracks i

/OT
2D. Spacing of cracks (inches):

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt dp Inspection Log

Date of Inspection: 4
Weather ->&.
Area Number
Area Location Sketch (Include North Arrow)

Inspecton
Temperature;

No Site Development

/\

WEARING COURSE
1. Condition of wearing course surface (ruts, vegetation, ete.):

CSsoocy

2. Condition of wearing course (moisture opntent, gradation, etc.):

3. Thickness of wearing course (inches):

ASPHALT CAP

1. Condition of asphalt cap (ruts, cracks, etc.):

Is Cracking: Visible ?
AJo

2A. Width of cracks (inches):
AjA

2B. Length of cracks (inches):
• AJA

1C. Depth of cracks (inches):'

2D. Spacing of cracks (inches):cracks
\

3. Additional Investigation Required?:

3 A. Findings of additional inveso'gauon:



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection:
Weather.
Area Number _
Area Location Sketch (Include North Arrow)

tj-/'/</ I$t{ Inspector
Temperature:

No Site Development

t,}

t,'

WEARING COURSE
1. Condition of wearing course surface (rats, vegetation, etc.):

2. Condition of wearing course (moisture content, gradation, etc.):

3. Thickness of wearing course (inches):
_ (O

ASPHALT CAP
1. Condition of asphalt cap (ruts, cracks, etc.):

2. Is Cracking Visible ?

1A. Width of cracks (inches):

2B. Length of cracks (inches):

2C. Depth of cracks (inches):

2D. Spacing of cracks (inches):

3. Additional Investigation Required?:

3 A. Findings of additional investigation:



Blair Backup Property
Asphalt Cap Inspection Log

Date of Inspection:
Weather
Area Number
Area Location Sketch (Include North Arrow)

\y *9uK»iy
Inspector!
Temperature:

No Site Development

WEARING COURSE
1. Condition of weamaxourse surface (rots, vegetation, etc.):

G^=>c6/
2. Condition of wearing course (moisture content, gradation, etc,)!

3. Thickness of wearing coarse (inches):

9
ASPHALT CAP
1. Condition of asphalt cap (ruts, cracks, etc.):

2. Is Cracking Visible ?
. Mo

2A. Width of cracks (inches):
MA

2B. Length of cracks (inches):
AVV

2C. Depth of cracks (inches):

2D. Spacing of cracks (inches):

A) A
3. Additional Investigation ReqoiredT:

3 A. Findings of additional investigation:



3bir Backup Property
Sconn Water System Inspecaon Log

Date of Inspection: V/xy/^T Inspector
Weather (^Q^4-(\y jfMwi.v^.>/ Tcznperanirc:
Manhole Number
Area Location Sketch (Intrude and Nona.-

A - .

NI

1. Condition of sanfaole grate (plugged, damaged, etc.):
<* 00 It'. ( *> 0 I vN .̂ IMO A ̂ 0)^. )

2. Condiricn of inlet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

^ o o

3. Condinon ot nde sate CJT appiicaole):
i* \

•> O

4. Condirion of manhole (cracking in concrete; etc;):

Q O
o

5. Additional Investigation Required?:

6. Findings of Additional Investigation:



I Blair Backup Propeny
Sconn Water System Inspeca'on Log

/WDate of Inspecaon:
Weather: '
Manhole Number X

Inspector
Temer

Area Locidon Sketch (Incaide and North Arrow)

1. Condirion of sachcie grate (plugged, damaged, ex.):

2. Condition of inlet and outlet 24-inch diameter CMP (phigged, damaged, etc.):

3. Condition of ade gaze (if applicable):

Q

4. Condition of manhole (cracking in concrete, etc.):

5. Additional Invesngarion Recuired?:

Ab

6. Findings of Additional Investigation:



, Blair Backup Property

Storm Water System Inspecdon Log

Date of Inspecdon: y/yy/?1/ Inspector.
Weather • _j
Manhole Number
Area Location Sketch (Incaide and North Arrow)

1. Candinpn of sanhcie grate (plugged, d^mngnd. CK.):

OOd

2. Condition af Inlet and outlet 24-inch diameter Q*1P (piugOTd, damaged, etc.):

o? 004$. ^^/^ E-^Ag- ^1-0-4^ q ^oocV^ 4<> tMC.oi\\o l ii

3. Condirion of ade gate (if applicable):

4. Condition of manhole (cracking in concrete; etc):

W

5. Additional Investigation Resuired?:

. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspection: V//V A*/ Inspector
Weaker. • rJouJI/ Temperature:
Manhole Number M //*/
Area Location Sketch (Include and North Arrow)

Q^^

A

1. Cancfeion ofrnanhole graie (plugged, damaged, ex.):
o^O O<J((

2. Condirion of iniet and outlet 24-inch diameter CMP (plugged, damaged, «c.)

Q>

3. Condition of ace gate (if applicable):'

4. Condition of manhole (cracking in concrete; etc:):

5. Additional Investigation Reouired?:

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspecaon; y//y/W Inspeson _~L_Z.
Weather: ' rh
Manhole Number L
Area Location Sketch (Include and North Arrow)

1. Condition of sashoie grate (plugged, damaged, etc.):

T^
2. Condhion of Inlet and outlet 24-inch diametsr CMP (plugged, damaged, etc.)

3. Condhion of dde gate (if anpdcable):
AJA-

4. Condinon ofmanhole (cracking in concrete; etc:):

J . -

5. Additional Investigation Required?:

Mo

6. Findings of Additional Invesriganon:



Blair Backup Property
Stona Water System Inspection Log

Date of Inspection:
Weather. • ~
Manhole Number
Area Location Sketch (Incurig and Nonh Arrow)

Inspector
X C33DCJ3im?C

M/4-J

1. Condition of saahoie 31212 (plugged, danagsd. etc.):

2. Condhion ofiniet and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of ace gate (if applicable):'

4. Condition of manhole (cracking in concrete; etc.):

5. Additional Invescgarion Required?:
AJo

, Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspeeion: V//^ At/ Inspector
Weather •
Manhole Number
Area Location Sketch (Inciude and North Arrow)

Q^C-

A

1. Condition of sashoie grate (plugged, d^mngH, etc.):

,
2. Condition ofJa«$ and outlet 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of Tide gate (if applicable):'

4. Condition of manhole (cadc'ng in concrete, etc.):
\OoL-

5. Additional Invescgarion Recuired?:

6. Findings of Addirionai Investigation:



Blair Backup Property
Storm Water System Inspecscn Log

Date of Inspection: V/ /W/? t/

i'jk-V-Weather '
Manhole Number
Area Location Sketch (Incurin and North Arrow)

Inspector

A ^ "^ MtAf *

CTJt

1. Condition of aachoie 31215 (plugged, damaged, etc.):

2. Condhion at" I t̂sf and outier 24-inch diameter CMP (plugged, damaged, etc.):

3. Condition of ace .gate (if applicable):

4. Condition of manhole (cracking in concrete, etc.)

5. Additional Invesdgauon Required?:

6. Findings of Additional Investigation:



Blair Backup Property
Storm Water System Inspection Log

Date of Inspecson: «///?/?'/
Weather: • /,\,
Manhole Number

Inscetsor
T

Area Location Sketch (Incurie and North. Arrow)

Mt t l

1. CondinoiLof sanhoie grate (plugged, dajaaged,

2. Condition or^siffrand outlet 24-inch diameter CMP (plugged, damaged,

Qogyy

3. Condition or ride gate (if applicable):
Al-Ar •

4. Condinon of manhole (cracking in concrete, etc;)

5. Addidonai Invesuganon Required?:.

6. qf Addition''!



Blair Backup Property
Sand and Gravel Cover Inspection Log

Dare of Inspection: y //*//?*/
Weather
Area Number:

Inspecor
Temperature:

/4>(
Area Location Sketch (Inciude and North Arrow)

1. Condition of sand and gravel cover material surface (rms, vegeoiion, etc.):

2. Condition of sand and gravel coyer, material at depth (moisture content, gradation, etc.):

ft -sro.yg<* ^

3. Thickaess of sand and ravd cover material:

4. Addmonal Invesdgation Required?:

5. Findings of Additional Investigation:



>• •
Blair Backup Property

Monitoring System Inspection Log

Date of Inspection:
Wearfaer

Well Number
Area Location Sketch (Include and North Arrow)

Inspector
Temperature:

«, HC ZbS

&> HC<V»^

1. Condition of well monument:

2. Any visuai evidence of well damage?:

Mo

3. Additional Invesugarion Required?:
Mo

4. Findings of Additional Investigation:



Blair Backup Property
}Groundwater Monitoring System Inspection Log

Date of Inspection:
Weather.
Well Number
Area Location Sketch (Include and North Arrow)

Inspector
Temperature:

A "3-

«, He ZbS

0 HdV»^

1. Conohion of well monument:

W.

2. Any visual evidence of well damage?

>Jo

'3. Additional Investigation Required?:

4. Findings of Additional Investigation:



Blair Backup Property
Groundwater Monitoring System Inspecaon Log

^(t>u<j( Temperature:
Date of Inspecaon:
Weather.
Weft Number
Area Location Sketch (Inciude and North Arrow)
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